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. ABSTRACT

@

Accepting the assumptions that, heretofore, Western systems of

education have not been notably successful with Canada's native popula- -

. . \ )
tion, and that the- basis of general problem solving and, thus, the
|

.

school curriculum is concgptual learning and conceptual reasoning, the
present studies were concerned with exploring concept learning abf‘feies
in Stoney Indian and Euro-American eight-?ear-old children.

Initially, the é}proaches‘t;ken dhripg the past one ﬂﬁndred_years,
to study the rilationships beéween culture and cognition, were reviewed,
as were the results of experimqntgl studies of concept learning conducted

with Ziro-American subjects, ppimarily upiversity undergraduates. An

hypothetical model was then proposed to explain some aspects of concept .
. i

li::;::f}and cognitive development. To test several aspects of the

mo y vi2. the relationship between field independence, abilities to
* @
perceive and compare attributes, category width, \level of abstraction,

N ’

memory, general intélligence, and concept learning, eight tests were
chosen or developed. Three of these had seen some prior usage in czpss-
cultu;al research, whereas the réhaining'fiée were of the writer's design
and thus untried prior to p%}o; testing. Ali tests were administered |
individually to 34 Stoney Indian and 34 Euro-Ameriéan, eight-year-old '
chilbren by the writer or by his wife. ) ‘
Results suggested somé support for ghe proposed model and identified

gome areas of cultural differences. For Euro-American children, field

-

independence was correlated with e ;bilit; to perceive attrdibutes and
{ - ' Y] ‘
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both were related to the ability to verbalize concepts. In additionm,

-

an apéarently unique concept learning factor was observed for this
group. For the Stoney children; on the other hand, results suggested
that more than one ability or set of abilities was involved in concept

learning. For two concept learning tasks, performance wds related to a

. f

"éonéept learningJ ability; whereas for two others it was gelated to
the abiligies to compare and perceive attributes, memory, and general
reasoning ability. Furthermore, it was found that memory played a
greater role in probleﬁ solving for Stoney Indian chiidr;n than it did
for Euro-Americans. ‘There was glso evidence to suggest two distinct
patterns of abilities for the two groups. Stoney sdbjects Aid better
;n the first two Stone Games and relatively bgtter on the tests of field
indebendencé and memory, however, Euro-American perfor@ance was more
markedly superior on the remaining measures.

DQe to several limiting factors, the results must be considered
.tentafive; neveréheless, sufficient support'has found to.recommend\

further work, both with the model and with some of the research instru-

.
~

ments. |
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-PREFACE

) @,
Numerous studies (cf Brooks, 1975; Brooks and Marshall, 1975) have

attested to Ehe high rates of grade retardation, scholastiﬁ failure and
drog>éut for Canada's native ?upils. As a result, both native people
and professional educators are concerned with the reas;ns for Indian,
‘Métis,* and Eskimo pupil underachievement and with discovering ways in
which steps can be takeg/to remedy the situation. ,
Changes in curriculdm content have been stressed by native groups
who encourage the teacﬁing of their native language, history, ahd
culture. Other groups have pointed to the lack of qualified Indian,
Métis, and Eskimo teachers as being a major source of problems. The
-

point is made that teach;rs who come from the same cultural group as
. ~ . '

the studentg (and the parents) will be-more.able to understand the

behaviour of their\students and, the cultural milieu in vwhich the school

\ A )
operates. In response to this demand, several unive;gsfies in bogb

-]
Canada and the United States implemented teacher train¥ng programs’
[ S .
specifically orientated to the training of native teachers.
The psychological factors contributing to the problems extant in

native education have been relatively ignored, albeit more so in Canada‘

., than in the United States. Studies conducted in the area of cognition

have been more concerned with cognitive "products" than "procesées"
(cf -Bruner, 1973). ‘Hence, little knowledge was gained about how native
cﬁil&ren learn and think.

The argument has been advanced that the basis of general problem ' :

O 14 | o

b
3
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solving, and indeed the school éﬁrx;culum, is conceptual learning .and
conceptual reasoning (Taba, 19éS,p. égiiuitponsequ:qtly, should there

be cultural difference$ in conceptual lea;ni;g and reasoning, and should
the pedagogy of the occidental North American schools be unaware of
these differences, it might be expected that native pupils would
expegfence considerable difficulty with school wotrk. Further, ‘the
school staff might be ugclear as to hqw to assist these children.

Thus, the present studies were concerned with these aspects of.
cognition. The studies_were not intended to be definitive, but rather -
explorations into the modes of thinking and learning, and the relatigh—
ship of these modes to underlying psychological processes employed by
Indian and non-Indian children. It is therefore hoped that the presénts
studies contribute to the search for an answer to the quesgion: Are

there cultural differences in conceptual learning and conceptual

reasoning? -

Western péychblogists were intrigued for several decades with the
relationship between culture and cognition. Therefo?e,\it is perhaps
useful to review the scientific paradigms, research methodology, and
résearcher biases,employed in the past in order to be cognizant of the
successes and fail;res of previoué stﬁdies, of the historical antece-~
dents'of current research, and of the directions required for the
future. Similarly, concept learning was a popular to;ic of study for
North Amefican psycholegists operating in the post-World War II period.
As was the case with créss;culturalistudies of cognition, there were

notable successes and notable failures. Once again, a review of this

work is a useful step in sythesizing what is now known (and unknown)




4
»

(4

about concept learning, and in formulating 2 model which can be taken .

out of the experimental laboratories of Westerﬁkpsychology and tested

in different cultural settings. : ’

| ¥4

.~
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CHAPTER 1

£

_ APPROACHES TO THE 'STUDY OF CULTURE
. AND COGNITION

Theory of Culiural Evolution

The‘relationship between culture and cognition has been the subject
. of speculation for the last one hundred years. Spencer (1852), Tylor

(1874), and Morgan (1877) adopted the position that differences in

colture, particularly the "stage of cultural evolution,” expldined

_differences in cognition. Their belief that human societies evolved »
]

from primitive to civilized societies was strengthened by the biological

Oy

-

theories of Darwin (1958) and Huxley (f906).a Haeckel's (1883) aphorism
that "ontogeny recapitulates phylogeny' summarizes the theoretical
position of some of the early anthropologists who believed that because

the evolution of primitive societies was behind that of the civilized

~

societieé, the primitive adult was equivalent to the civilized (that '

1s to say, European) child. .o ‘ N
v * .
( Darwin's theory had an influence on the eﬁerging science of

psycholoé} also, with the result that Haeckel's aphorism applied t
many psychological theories. Chamberlain (1901) described Beveral
ihterestinéwparallels of‘a géneral sort between the mind of the European

' child and that of the primitive man, even when socio-cultural,

] * .
.ecplogical, and maturational factors were supposedly taken into account.
SRR T

Chamberlain also raised the point,¢often discussed in anthropological

’

T T T L T T

literaturesmthat primitive people suffered from arrqste& development.
4 N 4 - 4
« . - .o - " )

T - . . ) |
. . [ . ‘
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This theory was expanded by others (for example, Miller, 19&8) who

asserted that children from primitive groups were precocious until

-..'

puberty, at which time their development ¢ame- to. an abrupt halt.. It
- ’ .

was often thought that sexual excesses afd alcoholism were responsible

3

for the "arrest?” . T e
A sooewhat ;ore judicious approach was adopted by Rivers in his
¢ discussion of the 1899 Torres Straits expedition. Rivers (1901), who
was in charge of the physiological and psychological studies, remarked
-on a number of the proble;s which confront‘the cross;cultural researcher,
such as those of adapting tests to, and testing in, differing cuthral

contexts. As a result of this and later studies with the Todas, Rivers

3 [ ”

(1905) conclyded there was no major differehce between the.perceptual

Iy

acuity of "savage and "civiliZed" races, although the balance of

superiority might he .in favour of the former.

Rivers, however, took his analysis one step further and in so doing

I

contributea'to*the widely held belief that mental operations among

v

savages were concrete, as opposed to ‘the abstract operations of

- Europeans. He argued that the emphasis native people placed on the

W

pergeption of minute detail inhibited intellectual devalopment;
If too much energy is expended on the sensory foundations, it is
natural that ¢he-intellectual superstructure should suffer. It
seems possgible also that the over-development of the sensory side
of “mental life may help to account-“for another characteristic of
the ‘'savage’ mind. (Rivers, 1901, pp. 44-45)

[}

The assumptions implicit in the cultural evolutionist theories of
Chamberlain and Miller were also challenged in 1911 by Boas'. After
studying.both primitive and modern societies, Boas concluded that

cultural evolution was neither a viable ‘nor a valid construct. ' His

L}
-
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-

position is reflected.’in his assertion: *'the existerice of a mind .

absblutely independent of conditions of life is unthifikable . . . .

y i
[and furthermore] . . . the fupct}ona of the luman mind are common to

1

the whole of humanity" (Boas, 1911, pp. 133, 135).

J

One of Boaafe ctiticisms of the "evolutionists" waavdirected to

1

the belief that inferences about thought processes could be drawn from
the tradftional beliefs and customs of a people., Boas argued it would
be equally misleading to explain the thought processes of Americans by

referring to traditional American beliefs.

-~

Although Boas observed that primitive man tended to respond quite
differently from civilized man, placing more emphasis on bclfafxrathcr

than logic, and exhibiting a lack of control of will (1911, pp. 98-99),

he conclﬁded that this did not neceliirily mean the minds of different

cultural groupé reflected differences in organization. Rather, he

e

argued:

It may also be that the organization of mind is practically
identicsl among all races of man; that mental activity follows
the same laws everywhere, but that its manifestations depend
upon the character of individual experience that is subjected
to the action of these laws. (Boas, 1911, p. 102)

Boas arrived at a conclusion ‘similar to that of Rivers, admitting_

that, although the perceptual ability of'éYim?tivc man vas cxccl;ogc.

e~

there nppcarﬁ& to be a deficiency in the area of logical 1ntcrpriiitionﬂf o

This hoas_qttributed to the cultural context “dn which the }crccpcionq

are interpreted, claiming that the society's tradiqional ideas influence
the conclusions so drawn: . ‘

J
Whep a new experience ontets'the mind of primitive man, the same .
process which we obssrve among civilized man brings about an
entirely different series of associstions, and therefore results

A}
13 ‘
[} -
~
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in a different type of explanation. (1911, ép( 202<203) - .
WundF, an aminentAfigure in experimental psychology, also:delved L: s
into the fiel&;af ethnOpsfcnology. Although he approached the subiéct
from the point of examining tne mental basis of culpural‘developmgnt'

(as opposed.to Boas's analysis of the cultural content and context of

intellectual development), his cpnclusions,were in agreement with those

of Boas and Rivers.. Wundt (1916) cautioned that although the culture

Ay .

* of primitive people remained’at a low stage of- development, it was not
necessarily indicative of low intellectual” development. Instead, he
nuggeptedl 1t might be due to the '"limited nature of his wants' and to

« the isolation of thé culture. Wundt did‘not,‘however, consider these
to result in intellectual deficiences, but rather concluded:

ce The intellectual endowment of pfimitive man is in itself approxi-

- mately equal to that of civilized man.  Primitive man merely -

exercises his ability in a more réstricted field; his horizon is

essentially narrower because of-hig. contentment under these
limitations. (1916, p. 113) ) .

In spite of the writings of Rivers, Boas; and Wundt, the earlier .

oo \
theoretical position continued to be popular. in 1910, Lévy-Bruhl, a

Frenech anthropologist, maintained that every culture was characterized

By a set of general beliefs and whereas for Europeans these beliefs
were intellectual, for.primitive people ‘they were fused with emotional

concepts. He further anéumed that primitivity*in materials and religion

r

was sufficient to prove the existence of primitive mental processes. .

Moreover, Lévy-Bruhl was concerned with demonstrating that primi-
g .
tive thought was prelogical.’ The use of the prefix "pre” rather than

P T Y T T T U FU T

"non" syggests that he did not consider prelogical to be antilogical-or

alogical, but an earlier stage in the evolutiohary sense (Berry & Dasen,

'
oo
———
s

I
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1974). Thus Lévy-Bruhl observed: : T .

This mystical and prefogical mentalify will evolve only when the )
primitive syntheses, the preconnections of cdllective represen- -
tations are gradually dissolved and decomposed; in other words,
when experience and logical c¢laims win their way against the law
of participation. (1966, p. 92) )

Although Lévy-Bruhl adnfitted that the thought process of pi;mi;ives

’ .

"will appear to be normal under the conditions in which it is employed,

.

to be both complex and developed in its own way" (1925, p. 33), he.wgs
criticized by researchers who argued that many c;oss—cultural studies
indicate’ali cultural groups utilize a variety of thought processes (\
ranging in complexit;'from concrete to abstract. Morever, which process

+is employed is likely to be a function of situational variables. .In

’ someﬂsituations, explanations may be formulated on the basis of abstract
reasoning, such as objective probable causation, and {n othefs, ) .
explanationé may relate to mor; perceptually-based reasoning prOCesses,’
such a; apparént cause. Furth;rmofe, it h;é been contended that all

people hold certain basic premises that are taken for granted. Given

these premises, their reasoning is logical (Herskovitz, 1962).

Concrete-Abstract Distinétioq

e .‘ >

- -In ps§£ﬁgiﬁéy, researchefs devéloped Rivers's (1901) suggestion
that mental operations of primitives were concrete (or perceptual),
whereas those of the civilized races were abstract (or conceptual).
This>v1éw continued‘for many years, pri@ariiy on the strength of‘
research results obtained in Africa. For example, iiegle (1951),
Carrothers (1953), and Ibarrola (cited in Grant, 1972) concluded, on

\ D i

what” appears to be little evidence, that Africans were incapable of -

.
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abstract thougpt . g . . C.
Haward and Roland (1954), using the Goodenough Draw-A—Man Test,

summarized that Nigerians also operated at a concrete level. Wintringer

” \.. hd -
(1955), basing his conclusions on test scores, speculated that qualita-

tive differences existed, between intellectual functioning in Furopeans

-

L] o~

and global in nature, characterized by syncretic perception and a

general -lack of the ability to abstract. Werner (1957) also described
the thoqghi processes of primitiée man as being'syncretic, that is to

- 3

sa& concrete, pragmatic, and individual:

-
¢

The thought of primitive man differs from the higher and ahove all
from the scientific thought of western man in-that it has a con-
crete and in consequence, syncretic character . . . . Typdcal
" European reflection is universal in nature, abstract; it functions
more or less independently o6f the immediate, concrete reality, and
. 1is governed by an awareness of general laws. The thought of ‘
primitive -man is pinned down to the reality of the thing-like
world, and is therefore pragmatic, concrete, individual. (p. 299)

Gradually, evidence was compiled to challenge this widespread

.

beiiefﬂ McConnell (1954), using an adaptation of Kohs Blocks ‘with

[

: Tepehuan Indiads, argued there was sufficient evidence to indicate

Tepehuans were capable of abstract thought. Maistriaux (12;50, working
in thexihen BeLgiaQ3Congo, suggested that the ability to think abstractly

. was related to cultufal'facpgrs, in this case schooling. In 1956, ° )

i ”

Jahoda foundhthat on Kohs Blocks, Raven's Progressive Matrices, and the

QOldstein-Scheerer Cube Test, Nigerian schoolboys.ffom literate homei

"
a

surpassed those frém illiterate homes. He concluded that tests of . . .

abstraet thinking were just as culturally influenced as tests of intel-

t * . .
ligente., Similarly, Ombredane and his co-workers (cited in Faverge &

. - -
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Falmagne, 1?62) reported: when age was held constant;‘gerformance on
the Raven's P?ogressigé ﬁ;trices‘was relaked‘to length of schooling:
éonsgguenily, on the basis of this and other w<vidence, Cryns (19622'
concluded that although it appeareg Africans were weak’at\forming
concepts, the issue had not begn.clarified, Like Biesheuvel (1949,
1952), he sug;ested lack of schOOI}ng, unfamiliarity with tédst
materials, and poor home envirénment to be reasons for poor test per-
formance. .
Subsequently, both Price-Williams (1962) and Kellaghan: (1968)
examined abstract thinking in Africans, following the concept formation
approach of Hanfmann an& Kasanin (1937) and using the concrete-abstract
continuu& postulated by Goldstein and Sggzerer (1941). Price-Williams
explored the ability to sort plants and models of animais native to

Nigeria. Goldstein and Scheerer's criterioh, shifting from one classi-

fication base to another, was taken as being indicative of abstract

thinking. No significant differences were found between illiterate

children and those attéending primary school, and in addition, the réte
of development wds similar to that of European children of‘the same age
range. Similarly, Kellaghan (1965, 1968)‘adm;§;stered three,Golgs;ein-
Scheerer t;sts to Yoruba children'differing in degree of "Wesfe;ﬁiza-

tion." Two of the tests were also administered to a comparable sample h

of Irish children. Kellaghan's results indicated that when test

materials familiar to both cultural groups were used, no differences
appeared between African and Western children in their ability to
classify at an abstract level. It was noﬁ&d, however, that when

unfamiliar materials were used with African children, the abiliéy to

-*
]
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classify at an abstract level was related to degree of acculturation

(see also, Okonji, 1971).

J

‘Grant (1965a, 1966; observed that performance on his Form Series
Test (1965b) was inffﬂenced by length of schooling and degree of
urbaniiation.* As a result'of further work, Grant surmised thet'tﬂree
levels of'reasonrpg were evidenced by African subjects:

Some function at a 'concrete' level of reasoning, some at an
'adaptable’' level and others at an 'abstract' level. It is
saggested that those who ﬁZﬁction at a ‘concrete' level are in a

te of transition and those who function at an 'abstract' level .
are differentiated. It is further suggested that formal education
and urbanisation underlie these three levels of functioning.

(1966, p. 43) ) \!

Grant (1972) joined others (for example, Copi, 1958; Payne, 1961;
Pikas, 1966) in criticizing Goldstein and Scheerer's concrete-abstract
eontinuem largelyxbecaese of the variety of meanings conveyed by the

term, "abstract." Pikas (1966) suggested that a clearer understanding

- )

, .
of the construct would be facilitated by -using the term "concept."
’ 4

- Grant further contended that the dimension in question, is-one of

v

"conceptual reasoning " This he defined as being:

The ability to discover ot apply a rule by relating concepts to
one another ‘e [adding] . . . . Whether this is done in-a

deductive or inductive way will probably depend upon_the explicit
nature-of the test items and/or the cognitive styles of the
subjects. (Grant, 1972, p. 174)

\
Factor Analytic Approach
. M . . e.;” %

-
¥

Anotﬁefapprcachtoexpieriﬂg%he—relatinnshipheffeei—ijiiere and
- ' ‘

& A%

" Similar results have been obtained in North America, see, for
example, Lesser, Fifer', and Clark (1965)

I |
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cognition has been comparativekstudies'of f;ctor or ab;l?ty patterns
of culturail& differing groups of subjéﬁts, in an attempt to dgterﬁine
‘the effects of culture and related variables on the clust:ring and
organization of mental abilitieg, Most important of these are the‘
cognitive skills which, as Ferguson (1954, 1956) pointed out, are
culled from a variety of experiences, transferred to other situations,
and‘through over-learning become stable abilities. As P. E. Vernon
(1969) explained, it would be useful to develop a common scale based on
the adaptability of a cultural group and the Eomplexity of ifs symbols
and reasoning; however, because these.qhalities are manifested in
differ;n; ways in different cultures, this is virtually impossible. -

Hence, P. E. Vernon's studies, like all ability studies; were concerned

with "the extent to which groups differ in their facility at the

various abilities:comprised under \western-type Intelligence B, and why

'

. they differ" (1969, p. 24).

MacArthur, who made extensive use of the factor anglytic approach
- . s . .
in his researches in northern Canada, considered the development of

'

abilities to result from a "sort of cumulative transfer,’
e, «,. . '—'fﬂ‘&vc‘@ " . . R

: 4
pre-dispost ¥6h$

*

' as innate

v

interact with environmental conditions. Thus, he
. reasoned:

Since environmental conditionsmaydiffer from one culture to
- . : another, so may the patferning and nature of the abilities at all
levels of the hierarchy . . . . The form and environmental
correlates of these variations in abilities can be a matter for
empirical cross-cultural research with a view to better under-
standing, and in time to better control of intellectual develgpment.
(MacArthur, 1967a, pp. 1-2)

Similarly, while conducting research iﬁ the Canadian Arctic, P. E.

Vernoh noted, "different groups at similar levels of educéfion,‘and with

’ A . : 23 .
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. As people move from a traditional to a transitional way of life, it is

«

. *

similar language difficulties may shbw~very'different patterns of

U

~scores" (1965a, p. 732), . - ‘ sy st

~
)

Following ‘this approach, both P. E. Vernon (1965a, 1965b, 1969) = .

»

and MacArthur (1968a, 1969, 1972a, 1973). observed différent ability

patterns'in different cultural groups, as have other researchers (for

extensive reviews see Klingelhofer, 1967; Ord, 1970, i972; Cronbach &

Drenth, 1972). Thus, research hata (for a review, see Frost, 1965)

suggest that different socio-cultural and physical environments do

contribute . to tﬁi development of differing abiiity structures. .
. .

Consequently, MacArthur argued (1973) that research must now

s

concentrate on discovering those intellectual abilities least or most

- - .\
affected by differences. in social environments and, more particularly,

to find which environmental factors affect which ab;litieq. As the

L d

practical application of this approach to native education was a

.concern of MacArthur!s (1969), he also recommended exploring the

’

relationship between abilities and such variables as sex, socio-economic

stitus, and scholastic ach;evement, as well as:analysing how these

abilities cﬁange with age. .
MacArthur's.attention was also focussed on those abilities which

apavelbeen developed by native peopies to cope with théir e?ologigal and ¥

cultural environments, and on those which afe lik?%y to be useful in

adapting to a mone technological way of life (cf MacArthur, 1972a).

expected fhat changes in ability patterns will be revealed (MacArthur, ,

1968b). ! " ’ - , -

Notwithstanding its usefulness in cross-cultural research, the

24
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factor analytic approach has been criticized on several jrounds. For

example, MacArthur (1972b, 1973) poted that research results demonistrate

the importance of establishdng the\gonstr lidity of tests used in

different cultural settings, as studies. often shyw the same test loading
on different factors for different cultural groups. >~
Irvine (1970) simflarly questioned the construct validity of tests
used we-examine ability patterns in non-Western culture .
Intelligent behaviour as measured by tests in school might be very
little related to intelligent behaviour in the village, but that
the underlying processes of memory,.evaluation, discrimination and
cognition that Guilford proposes woyld be common ‘across all behav—
iours, irrespective of the mode or product of thinking. (p. 28)
The model used to identify and structure mental abilities might, there-

4

fore, be suitable; however, tests designed to tap these abilities may,

in fact, be tapping something else.

Factor analytic studies represent ap example of research into
quanﬁitative differenEes in cognition among different cultuiallgroups.
In assessing quantitati;e d;fferences, it is established whether one
group is.morehcompetent in’a given ability or set of cognitive operation
tban another.- Concomitantly, it must be asked, more.competent for what?
The latter raises a question.b% values; attempfing to ascertain which
abilities are Setter developed, or perhaps searching for Ehose processes
which are indepeneent of cultural values (Berry & Dasen, 19§X).

Th problfms experienced in adapting“_-sts to the cultural setting
(for full dfsgussions see P. E. Vernon, 1969; Ord, 1970; Cronbach &
Drenth, 1972; Schwarz & Krug, 1972, Brisrin et al., 1973), particularly

the problem of construct.validity, perforce allow only tentative conclu-

-~

. - 7/ :
sgions as to quantitative differences in cognition. Moreover, the ,
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tesults'so obtained suggest that more fundamental differences underlie
the observed'quantitative differences. As P. E. Vernon noted:

One cannot say that there are merely differences in degree, not of
kind. 1In a sense every society is unique, and there are certainly
differences between them in modes of perception or conception
arising from their different languages, physical circumstances,
traditions and values. (1969, p. 19)

Exploring Qualitative Differences
‘ [ 2

An alternative approach has been a study of the qualitative
differences in cognition; an analysis of whether tife nature of the

culturai experience influences the cognitive processor (Berry &-Dasen,

- 1 .

1974). The question was asked whether there is a relationship between

-
l

the cognitive‘strengths of the indi:?dual and the preferred mode of
cognition in his cultural group:

Although it may be the case that there are no differences in
cognitive processes avatilable for use, certain ones are agtually
in use (to the exclusiod of others), thu§ giving rise to apparent
qualitative differences in cognitive processes. (Berry & Dasen,
1974, p. 12)

Anthropologist Bateson (1942), in collaboration with Mead, devel-

oped the concept of "deutero learning,"” referring to how the individual

)

-

in a cultural group learns to learn, or to the content and logical

processes of learning. This de&blbpﬁen;}represented an early attempt to

1

study qualitative differences in cognition, however, it is unfortunate
this potentially . useful concept was not developed further (Gladwin,

1964).

Many researchers explored the relationship between culture and
coghition by focussing oa the relationship between language and thought.
The question was posed "does the structure of a given language affect

~
- o
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‘learning ability of those who speak that lgpguagﬁz" (Lenneberg, 1953,

g

-

the thoughts (or thought potential), the memory, the perception, the

p. 463). Numerous attempts were made to answer these questions (cf
Morris, 1946) and several scientists (for example, Lévy-Bruhl, 1910; ~ -
Whorf, 1941; Sapir, 1949) accepted the assumption that the individual's
view of the world is directly related to his first language:
The fact of the matter is that the 'real world' is to a large
extent unconsciously built up on the language .habits of the group
. . We see and hpar and otherwise experience very largely as
- we do because the language habits of our community predispose
certain choices of interpretation. (Sapir, cited in Whorf, 1941,
p. 123) - ‘

. ¢ ’
Although it is clear that each cultural group differs in the vocabulary

available for labellingattributes,con;epts, objects, and so forth, it
is less clear wheth;r modes of thinking are so linguistically bound.
Indeed,-experimental tests of the "Whorfean hypothesis' provided little
supportive-evidence (P. E. Vernon, 1969).

Arguing that the sEudy of language can play an important ‘role in
the study of human mental processes, Chomsky 21968) adﬁitted that
present approaches have been largely unsugsessful and that new perspec-
tives are necessary. ‘Structural phonoiogy, Chomsky contendeé, made a

<

valuable contributjon to psychology by showing that the organizational

that,languagé; however, thé real richness of phonological systems, he
further argued, "lies not in the structural patterns of phonemes but
rather in the intricate systems of rules bz‘hhich these patterns are
forméd, modified, and elaboratedh.(l968, p. 334). Chomsky considered

i

i

j

features of a language play/a basic role in the use and acqﬁisition of g
. . j
|

]

]

|

4
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human language to be related to a qualitatively different system of {
. . ;
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intellectual operations from those possessed by gubnﬁﬁman épecieg; Bne
wpich is not simply a function of higher intelligenigz -Consequ;&tly,
' hé suggested that a study of the "universai grammar" of human languages .
f might provide valuable insights into human mental activity. The
approach, as Chomsky hoted, is indeed in its infancy and beset with
problems (cf Chomsky>& Halle, 1968); however, it may yet prove to be a
more fruitful underfaking than éhe structural linguistic approaéh of
Sapir-Whorf;
An ap?roach relat;d to language and thought has been the study of -
ethnoscience ' (Sturtevant, 1964), which examines the terminology used by
‘ a cultural group to describe various objectively defihable feafures of
their enviromment such as kinship, disease, plant life, and so forth.
fhecause this apé}oach deals with éognitive products such as those
embodied by language, rather than processes, it was ‘criticized as being
of limited utility in the study of qual&tative differences in cognition,
- ¢ revealing little about the development of the pruduct nor its uge in
’ novel situations (Greenfié}d & Bruner, 1966).

In psychology, a recent ;nd popula; approach to the subject is to
employ Piagétian tasks. Greenf}eld and Bruner (1966) pointed out, how-
eyer, that Piagetian studies haye been largely confined to a quantitative
assessment of the age lag of some specified "foreign" children compare&
to Euro-American children.

Bruner and his col}eagues (Bruner, 01yer, & Greenfield, 1966;
Greenfield, & Bruner, 1966; Goodnow, 1969) addressed themselves to the

. .

quesqéon.of how heredity and environment relate; their aim being to

discover "what kinds of cultural difference make an intellectual

St
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difference, at what points 15 development and how 1t *comes about in

.some particular way'" (Greenfield & Bruner, 1966, p. 89). -
An‘interes;ing and potentially fruitful approach émegged from the

studies of cognitive style (Witkin et:al., 1962)ﬂ attempting to document

the relationship between physiological, environmental, and cultural

ixed

factors with‘ﬁéychological differentiation. Cognitive style is defined

as being a characteristic self-consistent mode of functioning found in

-

cognitive processes of the individual. As such, it goes beyond the

'cognitive sphere and is inéﬁtricably bound up wifh personality factors

(Witkin, 1967). The construct is quite similar to Bateson's "Eidos,"

a standardization and expression in cultural behaviour of the cognitive

]

‘aspects of tihgy individual's personality (Bateson, 1958, p. 220).

4

During the past fifteen years, many psychologists have atte;ptea to
explore the role of ecology in shaping human behaviour_(cf Perry, 197;)
gnd, indeed, as Berry (1971) noted, the notion téat ecological factorg
influence behaviour i; basic to the science of psychology. For over
twenty years, Witkin and his'co—workers have exploged fhe area of
cognitive stylé (Witkin et al., 1954, 1962), particdlarly tﬁe dimensi&n

they term "analytic:global." Witkin has argued that cognitive styleﬁis .

related to differences in socialization practices. Indeed, studies in :
a2 . - Y .

both North America (Witkin et al., 1954; Seder, 1957; Witkin et al.,

[

1962; Corah, 1965; Dyk & Witkin, 1965; Chiu, 1972) and in non-Western

. cultures (Dawson, 1963, 1967, 1972; Berry, 19664, 1966b,, 1971; MacArthur,

f

1967b; Wober, 1967; Okonji, 1969; Siann, 1972: for a review see'Witkin

_—

& Berry, 1975) found cognitive style related to such variables as

. pattern of child rearing, edhcétion, urban-rural differénces, sex,

. -
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hand-eye dominance, and ecological environment.

*

-

In:1966, Berry advanced the hypothesis that “ecological demands"

reflected in mode of sustenance, such as hunting and gathering or seden-

tary-agriculture, woulé influence the development of perceptual skills

and spatial abilities. In addition, Berry (1971) argued that “cultural

dids;"‘suSh as language coding, arts and crafts, and pattern of social-

ization, would be related to both mode of sustenance--that is to say, fo

ecoiééical demahds-—and to spatial-perceptual development. A study of

eight subsistence-level peoples (Berry, 1971) fouéd considerable support
’ for_the hypotheses. The results of this and sigilar studies have led

to the, hypothesizing of an ecologircal dime with hunting dnd

- gathering economies at one end of the continuum a sedentary agricul-

’

tural communities at the pther. It ig suggested (Witkin & Berry, 1975)

that at the hunting and gathering end of the continuum & "ecological

presé" exists td foster disembedding, loose social structure, and

_ patterns of socialization fostering personaI autonomy, 1 considered to

be predictive of high differentiation. On the other hand, at the other

3

end of the continuum are sedentary agricultural groups with no such

t

¢ .

ecological press, with a tight social structure, and a pattern of

socialization Stressing confofmity, all considered to be predictive of

low differentiatidq. .Considerable evidence has been gathered from a

-

I
variety gﬁxgq}QPresafdwsuﬁbort the hypothesized dimension. As Witkin

.

and Berry (1975) noted, however, whether the patterning of levels of
differentiation is due to any one factor or to several interactional
factors is not possible to.determine? d

 Whethér this eco-cultural patterning of differentiation is-due

N ! -\ N
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s
primarily to one factor or another is not easily answered since
all work to date has sampled from gfoups characterized by a coher-
ent cluster of antecedent variables. Since it is virtually
tmpossible to disentangle ecological setting from adaptive cultural
patterns, a test of individual variables.is very difficult. (1975,
pp. 61-62) ’

One advantage of this approach has been its moderate/succeag‘in
identifying which aspects of the physical and cultural environment
afféct particular aspects of cognition. A ‘cogent argument was advanced
by P. E. Vernon (1972), cautioning, hbweyer, that the distiéctiveness ?f .
Witkin's dimension of cognitive style has not been unequivocally demon-

" strated, and suggesting that much of the variance in field dependence-

independence might be more properly attributed to "g," the general

intelligence factor.

-

The above approach has by no means been the only attempt toisolate

the environmental variables that influence cognitive development. Other

‘studies fcf P. E. Vernon, 1969; Brooks, 1973) have shown that nutritional

N .

and health conditions, humég éontact and sensory stimulation, schooling

-

and literacy, the nature of the mother-child interaction, language
patterns, sociéleclass, and attitudes and values held by the family or

the group also act to influence cognitive development.

Anthropologist Lévi-Strauss (1966) chose to explore cultural
variations in cognition by examiﬁing differences #h the kinds of cate-

gorizations produced by disparate cultural groups. These differences .

thought processes. An important difference between L&vi-Strauss and

his predecessors is the view: . systems. of classification differing from“
those used by Europeans do not indicate lower levels of thinking or
. 1 .

B N « v
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were then used to infer both differences and similarities in underlying 1
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earlier stages of development, but rather reflect the different stages
. by which people attempt to understand and prder their world.

Lévi-Strauss remarked that major differences in classification
)

'systemg involve the nature of attributes employed in forﬁiqg classes.
Primiti;é classificatory systems appear to Pe based on concrete or
readily observ;ble attributes, whereas those of modern science are more .
_abstract. .This, Lévi-Strauss maintained, is related to problem solé}pg.

Primitivg peoples have a collection of problem-solving "tools" that a{g;

not related to any épecific task but are kept because they may be useful,

On the other hand, Western man has a fixed and stable structure for

A

making and using "tools,' tools which are used for solving specific

types of problems (L&vi-Strauss, 1966).
A4

- +

z

‘Although some anthropologists (for example, Horton, 1967) examined
simitarities and differené;s in the role thinking plays in different
societies, it was_gnly'in the hypothesgs o% Lévi—St;auss that_an attempt
was made to demoné?éate that Western and npn—Westerﬁ category systems
lead to different modes of problem solving.

An approach'simila£ to those of Lévi:St;auss and Horton was
adopted by Cole (Coig et al., 1971), who, with his co—workers,.atcempted
to move towards an "experimental anthrOpologg"; a combination of ethnog-

raphy and experiméntal work., Cole critiéizea traditional cross-cultural

»

research for using experimental methods developed in Europe and North
America to assess the relationship betWeen cultdre;and cognition

~

throughout the world. it was argued that because experiments are occa-

=

siohs which demonstrate skills, poor performance by non-Western subjegts

may not iﬁdicate inferiority in those skills, but rather that the

‘o
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experimental situation is:inappropriate for tapping them. Cole
(1971) explained:.
- We thus ﬁake ethnoéraphic analysis prior to eXperimenGEtion in

order to identify the kinds of activities that people often engage
in and hence ought to be skillful at dealing with. (p. 217)

- N
Similarly, Wober (1969) distinguished between what he termed a
\ -

centri~cultural approach and a truly cross-cultural one. The ‘former

revolves around the investigator's culture, involving tasks and criteria

-

brought from his culture to that ©of the subjects., In contrast, a cfoss-
cultural approach determines the skills developed and valued in the
subjects' culture and then assesses how well they are developed and

employéh (for an example of the latter, see Wober; 1974), Thus, Wober

N

(1974) reasoned:
3 . ,
One can either give Western tests and try to infer from the results
——from which sections are easier or cause more difficulty--how a .
particular culture emphasizes some skills and neglects others.
Alternatively, one,cén study the goals of mental development set
within a culture and -see how these may or may not resemble Western
specifications of intelligence. (p. 262) .

2
?

Current Issues

When the first scientists were venturing into the field, the
distinction between psychology and anthropology was far from marked.
In the decadés that féllowed,jhowever, the two disciplines went their
separate ways; anthropology following the path of examining natural
phenomena, psycholdgy the path of‘experimentalism. Today the gap
between the two disciplines is still wide, in spite of attempts at
rapprochemeni. Edgerton, a psychological anthropplogist (1974),

maintained that convergence is more apparent than real, and that

¥




fundamental differences still remain.
. fhe.major obstacle to conbergénce appears to lie in the often

inadequate treatment by psychologists of ihdependent variables.

Whiting (1973) complained that variables such as sex, culture., educa-

tion, and socio-economic status are treated as packages and must be

v

unpackaged to determine more systematically how they relate to test
\ s i s
écores._ Triandis and his eolleagues (1971) made the same point.
o o .
Taking the oft used independent variable "education" as-‘an example,
they asked what aspects of education influence cognitive development:
Is it literacy, participation in institutional environments, the
manipulation of symbols, -conformity to g life style requiring: -,
‘ attention to time, getting rewards for *what: you'do rather than
who you-are, being able to communicate with people you do not see
and being able to receive communications{from the outside world,
or some other variable that mediates betweén education and cogni-
tive development? (Triandis et al., 1971, p. 66)

L4

Current emphasis appears to be placed on developing a qualitative-.
analysis of both the cognitive processes of the subjects and of the
. .
environment in which they operate, wib&gspecificity of the independent

variables being a key factor. Lonner (1974) argued that in the future

psychology will depend increasingly upon the use of: models. This, he
v i coritended, *"will be done so as to integrate strategies and findings

LY

wﬂich may lead to more complete and valid generalizations about human

behaviour” (Lonner, 1974, p. 14). -

Summary o
- . - . ‘.

During the last one hundred yea é; cross-cultfiral psychology

.

the more enlightened position of 'cultural xelaf&vity." Concomitant

. . . ‘ i .

t o Y 3(;




with this development, an increasing awareness has emerged of the

A -

limitations of current methodology and occidental scientific paradigms,
and indeed, of the biases of Western researchers. Unless native

people participate in the planning and execution of cross-cultural
research, it has been argued, approaches will continue to remain ethno-

\

centric (P. E. Vernon, 1974).
Contemporary ¢ross-cultural psychologists are less inclined to

view different thought processes as inferior, or to believe that native
—
people are‘incapable of abstract thought. Factor analytic studies
I's * ‘ .
have suggested that culture and ecology influence cognitive development;

.
.

however, it is unclear which aspects of these "packaged" independent

variables have the most influence, or which abilities are most'or least

%
»
P »

affected. éonséqqehtlf: some feseéréﬁersltﬁtﬁed their attention to the
study of qualitative differences in cognition; an investigation of the
influence of culture and ecology on cognitive processors. The preferred

. mode of cognition of the individual and of the cultural. group, rather
N EH
than the potential cognitive abilities available, became the focus of

attention. - . :

L

In 1light of the development of cross-cultural psychology, the

present studies were concerned with the qualitative aspects of '‘cogni-

»

tion. Moreover, attention was focussed on conceptual learnin;? an
aspect of cognitive processing Qﬂich heretofore has received‘little
attention in cross-cultural studies. Further, Lonner's (1974).
suggestion that increasing use be made of models encouraged. the formu-
lation of a model to describe conbeptugl learning in terms of its

r

relationship to other psychological constructs (see Figure I, €hapter
e ] .

R W | (

a




~

-

‘ . ' ) ’ : W25
3). AAt:. the outset, of course, the model was derived ‘from the theories
. . ' ‘ M <! .‘
of conceptual learning, developed in WestéffM™laboratories, and was
therefore considered to be an imposed etic (cf Pike, 1966; Berry, 19 39).
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. B  CHAPTER 2 , ’ M
. *  CONCEPTUAL LEARNING
An essential factor in humap thinking is the use of concepts. “As - SN
»

Maslow (1954) pointed out, whéﬁ a familiar object is perceived little
attention is paid to its idiosyncratic, characteristics. Instead, to be

- .\5
expeditious, that which is perceived is quickly catalogued according to

: @

ready-made sets of conjepts. The development of concepts begins at an

early age. Children 1 ?nn to discriminate and recognize certain objec;s'

and -events some time before they are able to speak.

— i H

-
Y
1)

Conééft Defined ¢
. . P

A variety of definitions has been employed to explain the term -
"concept." S-R theorists took the view that concepts are:

’ i
The associative meanings, or implicit mediating responses, that A ;
the individual has formed between stimulus and response gvents . ;
whereby he treats otherwise dissimilar objects or events as 1
belonging to the same class. (Klausmeier & Ripp!e, 1971, p. 397) ‘

«
5

i
4
Bourne, another researcher active in the- field of conceptual .o . ;
. ) ' 4
behaviour, defined a concept as existing when: 3

Two or more distinguishable objects or events have been grouped

or classified together'and set apart from other objects on the

basis of some common featu e or property characteristic of each.

(1966, p. 1) . .

.

| .
In a similar vein, Bruner et al. defined a concept as:

A network of sign-significant inferences by which one goes beyond
a set of observed criterial properties exhibited by an object or
event to the class identity of the object or event in question, and
thence to, additional inferences about theounobserved properties of
the object or event. (1956, p. %?4) ' .

26 -

r . 4

-
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Many reséarchers theorized that concepts not only allow the .

, -

individual torgo beyond the information presently available, but they

are the means by which ‘the individual can organize both present infor-

<
-

mation and past experience. For example, Vinacke (1852) described a
concept as being a system of learned responses, the purpose of which
is to interpret and organize data provided by sense-perception. Past
experience is applied automatically to present situations through the

use of concepts.

4

P .
More expansive defint?ions were given by Sigel, and Klausmeier and

Ripple. Sigel (1964) con£fdered concepts to be intellectual tools used
by man to organize his world and to solve prohlems. Symbols anc¢. classes,
. he asserted are used to order diversity and to develop a repertoire of
o behaviours including automatic reSponse\sets. Discrimination learning ’
- and perceptual learning are seen as being important steps in the acqui-
sition of response sets, as are transposition and generalization.

'rSigel conceived of the adult as having a large number of schemata

available to him which then free him from a dependence upon the sensory
and perceptual aspects of the environment.
N ~
(g Klausmeier and Ripple (1971) described a copcept in a similar

manner :° ‘
A.mental construct or abstraction characterized by psychological
. -meaningfulness, structure and transferability that enables an
individual to do the following:
1) cognize things and events as belonging to the same class’ .
and as different from things and eyents belonging to other classes,
2) cognize other related superordinate, coordinate and subor-
dinate concepts in a hierarchy,
3y acquige principles and solve problems dnvolving the concepty
) 'learn other concepts of the same difficulty level in less
time, . -

]

“ . ‘ ‘.1 ' ()
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<

Operationally, a concept may be defined as the level of mastery at
which an individual has attained the concepts; not merely whether
he properly categorizes two otherwise dissimilar stimuli as
belonging to the same class. (p. 402) ’ -

]
Although there are varying opinions as to how extensive a definition

of concept should be, most theorists agree on séveral poihts. Firstly,
. .
conceptls involve grouping in the same class two or more objects or

evehts which differ in some respects. Thus, conceptual learning in-

-

volves classificatory behaviourl Secondly, classification is according
to some’ criterion which may or may no'g,ba\related toihe physical
properties of the stimuli. hence, rule learning or mediating responses
are involved. Thirdly, previously forméd concepts facilitate coping
with novel stimuli. Fourthly, concepts are the tools uged in problem

solving." Fifthly and finally, concepts are organized hiekarchically. -

13

* General Model

L]
e - e

Bourne (1966) suggestéd that the fundamental c mient of concep-

+

. . . *
tual learning is recognition of all or most of the relevant attributes. .

Stimuli vary along sevegal dimensions, with each dimension having, by

definition, two or more discriminably different values or attributes.

. Not all of thEse,dimensions‘and_attributes are important in defining a

L4

particular concept; however, those which are important, termed relevant E
~ . . r

attributes, must be recognized if conceptual learning is to take place.

-

Stimulus attributes are continuohsly variable and merge impétceptibly

. A

*
An attribute is defined as any discriminable feature of an object or ,
event which is susceptible to change from object to object or event to 3
event (cf Thomson, 1959, p. 68). . ¢

<,
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from ope to the next; nevertheless, members of a given culture learn

5
-

to di&l&épthe continuous dimensions into discrete categories. The
number of gradqtion; on this noncontinuous.scale degehds inter a{ia on
the importance and usefulness of fine discriminations to the individual \
and®*to the culture. The individua} may also learn names which define
each category; however, this3 too, varies from culture to culture and
is dependent uponithe importance of such discriminations.
Bourne considered two processes to be important in attribute
learning: perceptual learning and labelling. Several experiments
have demonstrated that-perceptual learning %acilitates attribute learn-
iég (for example,(see de Rivera, 1?59; Engen, 1960; Rasmussen & Archer,
1961; and E. Jf.Gibgon, 1963). Fu;thermore, the proéess(;f labelling,
defined as the process of associating distinctive names with discrimi-

\

nable attributes, enhances the d{fcriminabi;ity of stimulus objects

5

“and their attributes {Goss & Moylan, 1958;,R;smussen & Archer, 1961). ’ .

It is in this area that cultural differencegmight be expected to be

*
significant.
Thus, fupdamental to coqceptuai learning is the development of

attribute categéries\and attribute labels. If the conceptual problem .
. .0

requires finer differentiation among<attrioutes, or the acquisition of
new labels, discriminagion learning is involved. In most conceptuil

learning situations, however, the individgql has previousf§ developed

-

*For ‘example, Brown and Lenneberg (1954) argued that in a culture where
the difference between square and rectangle is not important, the
individual's concept of squareness may remain undifferentiated through-
out his life. ) .

-
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. . attribute categories and labels and hence is called upon only to
identify the relevant attributes v;rying from sgimulus to stimulus in
ﬁhe task. This latter activity has been termed attriQute utllization
‘ ;s distinct from attribute learning (Bourne, 1966).
The second important component of conceptual learnipg is the
&eveIOpment of rules for;npmbining relev;nt attributes. Bourne main-
tained that‘rules specify how attributes are combined for use iq !
classifying stimuli,. and that even 4n single attribute concepts rules
rales and attributes are co;sidere; to be independen;. Demonstrations
of rule learning in ‘animals were given by Harlow (1949, 1959); however,
rule learning in humans is more q;%ficult to demonstrate as .most rules
‘are learned at a very early age. Nevertheless, there is zwidence to .
suggest that the ability to form concepts with disjunctive rules

improves with practice (Bourne; 1966).

<

- are used to facilitate dorting. PFurthermore, it should be noted that :
' |
1

|

|

i

1

1

]

|

:

A distinction was made between rule learning and rule utilization,

similar to that between attribute learning and utilizationm. Once‘the

1

e

individual has acquired a set of rules, he is equipped with powerful
= conceptual tools which facilitate clasgification of novel stimuli, the.\\\\
development of more contepts-and problem solving. At that point, N

whether the rules will be used fo solve a given problem becomes a

I T VY

function of situational variables and the individual's set (cf Mailer,

1930). -

Explanatory Theories

L]

L4
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In the limited space available, it is not possi}fle to present an -
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exhaustive description of’ all theories and models developed te explain
conceptual learning. Rather, only the more widely employed models,
which have been the subject of recent studies, are discussed. -In

addition, no attempt will be made to examine the epistemological view

. of concept formation as described by the writings of Piaget (for example,

19533. Piaget's theories extend far beyond conceptual learning per se
and, in fact, Piaget has not directly discussed the topic (Hunt, 1962).
> -~
For eﬁample, although Piaget used the terms "concepts' and "acquisition
and utilization of concepts" (cf Piaget, 1947), concept was customarily
employed in the sense of explanatory principle:
[Le concept] n'est qu'un schéme d'action bﬁ d'opération, et c'est
en exécutant les actions engendant A et B quel on constatera si
elles sont compatibles ou non. (Piaget, 1947, p. 41)

and also '

Un concept est la compréhension de la signification d'un terme.
(Piaget et al.1957, p. 51) :

In a similar vein, the developmental stages_and cognitive structures
éostulated by Piaget are difficult to equate with the constructs of
expefimental,psychology since a stru;fure may be more or_less than a
concégt (D. Johnson, 1972). Furthe;,.the methédology used by the
Geneva~aghnnzj2akes it difficult to discuss the)approache; of the exqs;i—
mentalists and Piaget in the same breath. An issue disturbing to tﬂe
experimentaiists, for example, is the method/employed by tﬂe-Geneva'

school for inferring theﬂexistenée f a cognitive structure, that is‘é}/

from responses to questions and by naturalis-
<

tic observation 'Bourne, 1966; D. M. Johngon, 1972).

Most theories in experimental psychology have treated conceptual

Y
-
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leéxning as being a more complex version of learning theory. There
have been two main trends in the development of conceptual learning
theory: associationistic thébries and hypothesis testing theories. -
Associationistic theories are characterized by the position that the
individual is under the-con?rol of envirommental stimuli; whereas
hypéthesis testing theoriesttake the opposite view, v@é., the individ-
ual actively chooses an H§pgthesis and his choice is the result of

internal events, situational variables, and past experience: There has

algo been a third, more recent trend in theory construction: the

simulation of human conceptual behaviour by computer programs. This

s

approach can be baged on either associationistic or hypothesis testing

theories, although recently the latter ﬁaq been more prevalent (cf Deese

&’“Hulse 3 1967) . * o » W.’

AssociatiSnistic theoriés_héVe customarily considered conceptual
learning to be a more compiex form of disc;imination learning, with
classes of stimuli being those which are discriminated (H. H. Kendler,
1964). Consequently, S-R theorists have defined a concept as being
the acquisition or utilization of a common response to dissimilar
stimuii (T. S. Kendler, 1961).° Conceptual learning is, however, seen
as differing from discrimination learning In that differentfii/ggSponses
need«be associated only to the rélevant attributes of the stimuli. ‘

’Twa types of asscciationistic theories have been expounded, those
which assign an imporfant role to internal mediating processes ané those
which do Aét. The nonmediating view was pioneered by Hull (1921) who

~

attempted to show conceptuél learning could be explained in unelaborated
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S-R terms. A passive.process was envisaged in which the résbonse was

rJ " +
conditioned to the stimulus via contiguous association. Skinner (1953) N
gimilarly argued that when reinforcement.follows a response, all

characteristics of the stimulus acquire a degree of control over the ,

reséonse. It was further argued that when behaviour becomes controlled
by a few relevant attributes in a variety of otherwise dissimilar
objects -or events, behaviour is an abstraction, termed concep!!al ‘
behaviour (see also E. J. Gibson, 1940 and Baum, 1954). 1
To many researchers, non-mediational theories have inadequately 1
e;plained complex conceptual learsing and therefore an intervening link o
between stimulus ahd response was proposed. Hull (1930) was also the

first to postulate the éxistence of a mediator, called a "pure stimulus

act. Its function, Hull contended, is to produce additional stimula-

tion which further serves as a cue for overt responding. H. H. Kendler

and T. S. Kendler (1962) similarly considered the role of the mediator
to orient the individual to the critical attributes of the stimulus.
Other theorists, such as Osgood (1953), have suggested that mediators

convey the meaning of the stimulus. It should be noted that in human

adults most mediators are considered to be verbal in nature.
cT -

There have been equivocal results from studies examining the

g

.existence of mediators, and indeed, as Bourne (1966) has pointed out,

this is not surprising as there are un&oubtedly situations wherein

mediational prosesses are at work and situations wherein they are absent.
Conseqdentiy the most appropriate construct may depend upon situational

variables and individual differences:
- e

v
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The associationistic view attributes only a passive role to the e ‘//
”
indididual however, many researchers have contended that the individual

actively adopts a strategy for selecting instances to discover the
concept. This was not inténded to negate entirely the role of associa- |

v

tive learning, but to say that the-individual has some choice, and that
the ‘choice he makes is a function of past learning,1situational vari—“
ables, and individual differences. ’ ! e

This ladter anproach has been preferred by Bruner and his co—workers. ‘
Although Bruner did not explicitly formulate a theory\of conceptual
learning, his work implied such a theory. Stated simply, Bruner
suggested that a concept is a category (Bruner et aZ.,1956) and whether

an object or event qualifies for membership in a certain category depends

upon the discrimination of identifiable attributes and the utilizatisn

T T S "

of these attributes as the basis for classification. Thus, an individual

-

learns .a new‘concept by recognizing'&ﬁiéh attributes are'tne defining y
characteristics. Placing such emphasis on attribute discrimination

however, is not shared by all theorists. Bourne (1966), for example, ' *
claimed that it is rnle learning not attribute learning which 1is the

~
s ~

essence of conceptual learning. .

’

" A mathematical model of hypothesis‘testing was develoned by

Restle (1962) that has the advantage of" being an a przorz model capable

T T Y S T T P, o

of deductive and predictive possibilities, rather than being’a post hoe N
interpretation of data, such as that conducted by Bruner. One of the
limitations of the model is,,honever, it assumes independent sampling

of hypothéses and therefore cannot predict such relationships, between

P
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hypothésés, as hierarcﬁical ordering or strategies, that have beeén
found ii;other experiments (cf Bruner et al., 1956; Hunt, 1962; Bruner
et al., 1966). ‘ - '
. -

The similarities between concept learning, that is to say, decision
making, and the information processing ope;ation used by compuéers has
led to the construcéion of computer programs which simulate human

behaviour.  The earliest work dore in this area was by Hovland (1952)

and Hovland and Hunt (1960) (for a complete review see Hunt, 1962; for ~

criticism see H. H. Kendler, 1964).f :
-

~

The computer simulation of conceptual leafniqu although

yielding some interestihg results; has provided ittle evidence showing N

\

that programs reflect the subtleties and complexities of human behaviour.

A

This is notwithstanding the fact that compufer programs have incorpo-

T T T

rated some features resulting from empiriéél studies with human subjecis

- . -

(Deese & Hulse, ‘1967). ' o

Another weaknegs of the model is the failﬁfe to deal with dbme of
. R ’ ~ .

~

“~

the key issues in conceptual learning, such ag the nature and ofigins
of information processing units. It has yet to.be established whether
these are learned,’ are reducible to S-R units, or are innate abilities.

" Similarly, two further issues remaining unexplained are veridicality
and degree of memory for previous instances, and the way in which the

’

model simulates transfer.

Experimental Paradigms ./L

Two experimenfal paradigms have beemr ugsed in the study of’concep- .

T T T T T T T 7

tual behaviour: the reception p§r§digm (Hull, '1921) and the seleétipn

-
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’

paradigm.(Bruner eéﬁal.,l956). The difference between the twop proce-
dures lies in the _method of stimulus presentation. In the rééEption
paradigm, the more widely used of the two, the subject has no control
over the order in wnich the stimuli are sampled as tney are presented
in a pre-determined sequenqe.(or random order). On the other hand, in
the selection paradigm,Lthe entire stimulus presentation is shown to
the subject at the outget and the order in thch they are sampled is
entirely in his hands. . ; - |
Huttenlooher (1962), using a sample of Grade 7 children, examined
differences in performaneé due to the type of paradigm employed .’
Results indicated that significantly more correct solutions were
attained in the reception paradigm ana these were attributed to the
[additional Operations subjects, using the selection_paradigm, had to
perform in choosing insEances to be sampled. "Huttenlocher added,
however, the advantage of using the selection paradigm was that it
allowed the sub;ect to select instances in the order he considered to
be the most fruitful. Consequently, information was provided into the
strategy employed; infdrmation wnich was not provided by the reception
paradigm. Hence, he concluded that unless researchers were concerned

with maximally efficient performance, there was some advantage to 'using

the selection paradigm. ~

Learning Strategies

Most of the work exploring strategies in concept learning has been
done in the laboratories of Jerome Bruner (Bruner et al., 1956, Bruner

et al,, 1966). Bruner considered an individual who is acquiring a new




concept by learning "its défining at;ributes, to be ip a pfablem—solving
situatidn ipvﬁlving a number 6f decisions which themselves fbrm'a
pattern. These patterns of gcquiring, retaining, and utilizing infor—b
mation exhibit'g certain consistency and order and it 1is this behaviour
;runer éermed strategies.

Bruner's work has sﬁggested that the aims of a strategy are‘thre?—

fold: to increase the likelihood of encountering instances that will

contain relevant information; to render less stressful the task of

assimi ing, recording, and storing information; and, to regulate the

undergone in attaining'a correct solution within a lggited number

of ‘choices (Bruner et al., 1956, p. 82). Strategies, it should be noted,

.

need not necessarily be consciously formulated by the in&ividual;'they

are merely patterns of behaviour actually observed in a conceptual .

‘learning situation. -

In'one of the two strategies observed by Bruner in the reception

paradigm, termed a focussing strategy, all of the attributes of the

3

first positive instance comprised in toto the initial hypothesis.

%

j

|
Henceforth, everyth{né.was ignor;d except that which Qas common between’ ) 1
the current hypothesis and ény quitive infirming instance encountered. %
By c;mparison, in Ehe part-scanning gtrategy, the sécond strategy .
obseFvéd,.only some of the attributes of the first positive instaﬁce ‘
wereﬁused to form an initial hypothesis. ‘wygn this Pypéth?sis was not ) 4
confirmed by, a future instance, an attempt was mad; to change it -by ' ' %
referring ba>\LFo al% previously encountered instagces. |

An advantage of the focussing strategy.is that memory load is

reduced by carrying all relevant jinformation in one hypothesis, thus oo
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~

obviating the need to recall past instances. Further, the user of the

[ 4

focussinpg strategy‘wg;l,‘oy definition, never engohnter the psychologi- '
cally disrupting‘of all instances, the negative infirming instance
(cf Bruneér et al., 1956). Yet another advantege to the focusser is the
re@uction of search behaviour. If the rules ot the strategy are
followed, attention need not be p;id to attributes already encountered
after they‘have been used to correct the hypothesis.

Similar strategies were found nith gselection paradigna. Two types
of focussing have been identified, focus gambling and conservative
- focussing. .In both cases the first positive instance is used as the
focus; however, in cpnservatfve focussing only one attribute is varied

A3

at a time, whereas in focus gambling more than one is varied. Conse-~

-

quently, focus gambling may reduce the number of instances needed to N

identify the concept but it also increases the likelihood that an
instance will be encountered which conveys no information. By way of

contrast, conservative focussing is "slow but sure," as every instance

s
A}

encountered will convey information. Both strategies, because they are

focussing strategies, reduce memory load, inference load, and search

behaviour. ) ‘ .

N

Two scsnning strategies were also identified from selection . .

paradigms. One of these,.however, called simultaneous scenning, in

which the individual uses each instance enconntered to deduce the

tenable hypotheses, is such an exacting strategy that it is not used

in practice. There is apparently no:bay to.reduce tne heavy load placed '
on inference and memory resulting from carrying several independent “

s

hypotheses simultaneously._ ) < .



" until the correct one is discovered; therefdre, choices are limited to

only two main categories of strategies. These were low level scanning

,
» - R 4 ¢

The scanning strategy actually oliserved in_human conceptual behav-
iour is successive scanning, which is g strategy of hypothesis Festing po

similar to sudden learning. Single hypotheses are successively tested

P

T
.

those stimuli which provide a direct test of the hypothesis. The
probability is thus increased that logically redundant stimuli will be

chosen, some feature of which has been used to test a previoué hypoth-

3

" esis. Successive scanning proviaes no method for regulating risk and

<

although it reduces inference, remeﬁbeg}ng which hypotheses were tested

¢ L}

I

increases memory load. ‘\\h
The results of Bruner's studies suggest that subjects do co éorm

to one of the above-described strategies and are consistent in the
r - . i
’ ! ¢

strategy they employ. Most individuals-(ag}roximately 62% from recep-

tion paradigms) prefer the focussing stfategy and, indeed, it is the .
. - - - - - A 4

more efficiént of the strafegies so far identified. It would appéar,’ : v
however, the strategies identified by Bruner “eierge less clearly &hen
concepts other than class concepts are involved. E. S.”Johnson (1934),‘

for example, studying several different kinds of concepts, identified

and complex strategies, with the latter being used only occasionally.

The results of this and similar studies fhiied to yield the more precise
. 5

information obtained by Bruner. -

Laughlin (;968) has rEjected Bruner's view that focussing and

scanning are two discrete strategies and instead argued that focussing'’

is a continuous variable with some subjects displaying more or less

focussing than others. Aéqorgingly, an "index of focussing" was

13

4
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developed, calculated by dividing the number of focussing cholces by

A
the total nunber of choices made, thus yilelding a continuous score of
. | 5 ; . ! .
:‘ .4 +00 to 1.00. To qualify as a focussing choice, each must have obtaired

_information on a new attribute and thé& hypothesis must have been tenable.

Laughlin's own work (1965, 1966, 1968) confirmed the existence of .

+ . n

focussing and scanning strategies and demonstrated that, they are empir-~
ically as well as theoretically distinéuiéhable. Nevertheless, Lagghlin S

(1965) poinged out that the method of stimulus presentation may influ-

- 4 .

ence the strategy used:

In applying a focusing strategy, attributes are successively

abstracted from the unified objéct and the set of hypotheses

involved tested for the applicability to the concept. The S

may thus be set to use a focusing strategy because of the nature

of the stimulus display. (pp. 323-324) . ‘

This hypotLesis, hovever, has received only partial support (Laughlin,

a

1965, 1966).

Using a slightly different methodology in a reception paradigm,

'0

experiment, Denny (Denny,.£;69; Denny & Benjafield, 19?9) observed,threé
strategies qu;.te differet_xt from those noted Q)y Brim;r and Laughlin. 'T‘he.
first, Q\formal strategy; was described as being a cé?rect case of
deductive réasoning, corresponding to tﬂ; Piagetian stage of formal .
operations. Once’eétablished,qonclusions held'for all sucéessive
instances agd,were abséféct in so far-as the cSﬁclusion was main;ained,
despite the nature of the stimulus in succeeding instances. ‘The second,
definedvas a%concrete strategy, corfesponded to ther concrete operations
stage of the Piagetian model. It was’consideged to be concrete‘iﬁ ;o

far as the subiect was overly stimulus bound, drawin& separate conclu~

sions from different pieces of ‘information. Often a conclusion about
. . ’ ) . - > -t - -

4
.
rs )

&
P P T T T . P U T T



- _ 41 0

)

: ‘ .
an attribute was drawn in one instance which contradicted those drawn

about it in another. The third was judged as being a non-processing .

. about appropriate strategies is possible" (Hunt,.1962, p. 164). Conse-~

strategy, as the subject appeared to record the information gained from .

.

the task but was unable to'pfocess it. Consequently,, at the conclusion
of the task, the subjecﬁ was unable to identify the concept. R

A proponenc of computer simulation of human conceptual behaviour,

3

Hunt has also considered strategies to be an integral part of conceft‘

- v

learning. His definition of strategy was quite similar to Bruner's:

A strategy is .a flan for arriving at a pre-defined goal at a
minimum Xost. The goal 'in ‘concept learning is the attainment of
the coficeRt which provides a satisfactory decision rule for

assignling Names to objects. (Hunt; 1962,.p. 163)

v

Hunt further\confended: "the value of a decision rule depends on the

situation in which it is used, and since ‘cost factors vary from situa-

-

tion to situation, and from learner to learner, no general statement

&

quently, the advisability of guessing class membership from a partial

description (that is to say, to focus gamble) would depend on the cost

- > A

¢

, Alsé, a re%ationship between the strategies employed and ‘the
subject's_ abilities was ﬁostulated by Hunt. 1In concept‘learniézzﬁthe’
individuai must make statements about 6bjécts and then perf;rmilogical
operations on the.sets defined b;'the statements. Furthermq;e, the more
powerful the basic operations he can'perform, the easier the proplem

will be. 'Thus, Hunt argued,* the individual will preéumably use his

strongest ability to perform the operation, and this will define the

44

involved and the probability of error. . 1
|
]
°
s
|

operation to be applied..‘Since different strategies involve different .

0+
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operations, the strategy the individual will employ depends upon which

.

~

of his abilities are the strodgest. .
_Hunt further contended that focyssing strategies are valuable for
conjunctive concept learniﬁg but not disjunctive, as in the latter there

is no unique focus common to all ,positive instances. To Bruner's list
o

~

of possible strategies, Hunt has added two: scatining using negative
instances, a strategy of double negation wherein the concept i;%defined

by what it is not; and conditional focussing, a method of using positive

; >

ingtances to define a disjunctive concept. As a result of a conceptual

~

learning experience, the. individual ndbt only learns the correct concept,

Hunt concluded, but also de§elops strategies, better tests of his
%

strategies, and, perhaps ‘even learns a concept to define_the/types of
‘problems on which particular strategies wiil work.

' In summary, the study of strategies in conceptual learning has , ’
E

suggegted identifiable strategies dre employed in a relatively consistent .

f on (cf Eifermann, 1965). These $tudies have, however, for the most

part been confined to a small segment of concepiual lgarning,'class A

concepts, and these few studies which have attempted to examine perform-

.

. /
- ance iﬂ’learnipg.other types of dgpcepCS’have yielded only equivocal

results. Although as Thomson (}959) stated, there is no doubt that class .
. ) . " .
concepts play an important role in the organization of perceptual data

and that these are frequently used in human daily activities, further

research is needed to examine the nature of human behaviour in the

R

attainment of other types of concepts and to examifie the relationship

be;wéen strategies, cognitive style, ability structure, and qplture. !

“
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Role of Memory in Concept Learning

. - “ - P

Two kinds of memory, it is thought, axe involved in concept
learning: the retention.of stimulus attributes, hypotheses, and other\

information during the process of acquiring the concept; and the )

" retention of the concept once learned. Regarding the latter, results

&

have generally indicated that the retention of concepts once learned
is quite good (for a brief review see Dominowski, 1965).

Postulating response contiguity as a necessary requirement for

.. conceptual learniné, and admitting that no data existed at the time of

. "ity and once again the impetus was provided by Underwooc

. Bunderson (1963).

concept formation has suggested that concepts are more é

"writing to confirm or &eject the hypotheaj.ar,vnderwood (1952) suggested: ’

the number and the complexity of stimuli would influence performance,
and "because.oﬁ the fallibility of memory we wbuld expect that the
greater the timé between pertinent stimuli'the slower the rate of
acquiring a concept" (p. 213).

. Support fon Unéerwood's contention that greater contiguity facili-
tates performance came from\a large number of experimental studies
{Kurtz é Hovland“‘1§56' Newman, 1956; Peterson, 1962; Richardson, 1962;
Bourne & Jennings, 1963; Schulz Millér, & Radtke, 1963; Whitman &
Garner 1963) Interpreting reaponse contiguity 3n terms of information
feedback (Bourne, 1957), further support for Underwood's nypothesis has

comé from the work of Bourne and Restle (1959) and from Bourne and

A number of studies have explored the effect of skimulus availabil-

: "the work on

ifficult to
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at;ain if S has to Araw oﬁ‘memory to supply the characte;ist1t~dééining
th; concept! (1949, p. 459). 'Brﬁner et al. (193§) noted that subjects
héving the stimulué array available to them performeé better than
subjects from whom the array was removed. Similarly, in anothgr study
it was observed ‘that én ordered stimulus array was more conducive to
concept attai&ment than a random ;rray. Attempts to replicaée this
finding, however, have yielded conflicting fesuits (Laughlzh, 1964).

Studies.by Hovland and Weiss (1953) revealed that a gimultaneous
presénta&ion of stimuli was suﬁerior to ; successive presentation in
facilitating concept learning, but only when negative ingta;ces occurred.
In the case o% positivé instances, the number of correct solutions was
“too high to detect any differepce in performance. Dealing éith concepts
involvigg only negative instances, Cahill and Hovland (1960) also found
a gignificant difference in favour of simultaneous stimulus presentdtion.
Most errors, they concludeh; were due to the ;ubject's failure t6
remember previously seen stiﬁaii in, such a way as to be able to draw
inferences from them. Bourné;ﬂgblgstein,'and Link (1964) obtained
results confirming earlier memory studies, but suggested that the effect
of stimulus'availability ig related to stimulus camﬁlexity. One or two
attribute problems were not seriously influenced by stimulus unavaila-
bility and this was attributed to the relative ease of tﬁe task. -

The effects of memory in concept learning have also been related
to strategies. Focussing has appea;ed to be the more successful strategy,

a finding which-Bruner has attributed to the more difficult memory re-~

<

quirements of scanning. In an experiment with selection strategies,

ughlin (1965) discovered greéter use of focussing with three-attribute

¢
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concepts than with two—-attribute’concepts.. Consequently; it was sug-
gesteq that the greater memof} requirements of the thFee-attfibute
problem may have influenced the subjects to adopt a focussing strategy.
" As a further test of this hypothesis, Laughlin (1966) compared perform-
;nce oﬁ‘four-attribute and two-attribute concepts. The reguits showed
more focussing strategies were used in the four-attribute concept than

Ed

in the two.
Effects of Amount of Information

. Related to the study of memory factors in information processing

N

is the examination of the effects of amount of information preseﬁt in a
conceptual learning task. Archer, Bourne, and Brown (1955) found that .
as the amount/gf irrelevant information increased performance decreased,
although not as rapidly, the relationship being non-linear. &Similar
results were obtained by Bourne (1957), B?bﬁn and Archer 21956{, and
Bourne and Pendleton (1958). Furthermore,.Walker (1957) and Walker and

Bourne }1961) noted that as the amount of relevant information increased,

S ’
performance decreased exponentially. oL
*  Studies depa}ting from the customary method of using only visual

' stimuli anq conjunctive concepts have generally yielded results similar
to those Fescribed above.’ Lordahl (ciged in Bulgarella & Archer, 1962),
for example, reported. that varying the amount of auditory information
had little effect on performance when both visual and a#ditbry fnputs were’

ﬁSed to identify the concept. This was interpreted by Lordahl to mean

that individuals have either a preference for visual stimuli or they are

M -

better able to igno}e auditory stimuli. .ﬁﬁlgareLla and Archer (1962), [




-

however,. found that whan only éuditory stimuli were available for

) concept identification, performance décreased as a linear function of

v

‘the amount of relevanf information present.

Us;ng bi-condific.al concepts, Kepros and éourne (1966) discovered
that the effects of amount of relevant and irrelevant information were
the same as in conjunctive concept learning. On the other hand, Haygood
and Stevenson (1967) reported generally increased information resulted
in decreqsed performance, but that rate of performance decrement was

related to the difficulty level of the conceptual rule béing learned.

. Bourne and- Haygood (1959, 1961; sée also Haygood & Bourne, 1964)

\have}shown that redundant relevant i

v

rmation facilitates concept

identification both in the presence and in the™abpsence of irrelevant

~

information. Not surprisingly, it was also found that redundant irrele-

vant information interferes with performance, Tﬁe facilitative effect
oé redundant relevant information has been attribﬁted to the increased
number of cuesUGhus provided that can be used to identify a set® of

- ‘stimuli (Bourne & Haygéod, 1959). ‘

- Hence, studies into the effect of amount of information present in

conceptual learning tasks (cf Glan;er, Hutte;10cher & Clark, 1963) have ~
suggestgd that increased iﬁfo;mation inhibits pfsblem solution unless
the additional information is redundant and relevant. C;;sequenéiy, ‘

r

*
performance decrement, it appears, is due to memory factors qrathqr ,

al factors influence discriminatian learning and thus would be expected
to influence the ability to perceive attributes and attain concepts.
Consequently, many of the above results, for example the facilitative
effects of redundant relevant information, may be more a function of
attention than of capacity for information storage and retrieval.-

3 ’
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There is some evidence (Zeaman & House, 1963) to, suggest that attention- i
d
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than information processing ability. Were limitations in information

processing the céuse, redundant relevant 1nforﬁation would be expected

to inhibit perffrménce as well.

s ' Relationship to Intelligence S

%

Using a card sorting test of conceptual learning and a battery of

-~ i - -~

.ten cognitive abiiity tests, Baggaley 11955) observed that scores on
reasoning tests’'correlated significantly with scores from the cohceptual
learning task. These findings confirmed earlier results (for examplé,
Smoke, 1932); however, Baggaley was surprised to find that tests of
closure correlated more highly with conceptual learning than any of the
three.reasoning tests. Baggaley (1955) explaiged his ﬁindings thusly:

‘ In solving tﬁe card sorting tes; the analytic thinker evolves and

tests hypotheses by concentrating on one dimension and ignoring

the other. . . . Thus the common process in these tasks seems to
be concentrating on one aspect of a complex stimulus situation.

V . (po 304) ’ A
concept formation since for many subjeqt§ the wholistic approach is T

;mp;;tant: Consequently, from performance on closure tests, Baggaley's

work has suggested two styles of conceptual learning:‘ analytic and

wholistic., = % ’
‘In. a study using groups of below average, average, and above

average intelligence, Hoffman (19553 noted a positive correlation

-

!
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|
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Fdrther, Baggaley argued, the analytic method is not the onlz"method of i

' %

%

|

|
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between intelligébce and conceptual learning ability, but only for the 3

! . N I

below average and above average groups. lHoffman attributed the lack of ‘
, a positive relationship for the average group to the heterogeneous

' 7 ﬁature of the average group's~abilities. . ' N

- - L » by




Similar results were obtained by Griffith, Spitz, and Lipman (1959)

and by.081er and Fivel (1961). In the latter study, a significant
relatrionship was observed between both age and conc;ptuél learning
ability ;nd intelligence and conceptual learning.” When éﬁpjects were
divided into}groups of suddgn'and gradual learners, however, group
membership was. found to be a function of intélligence not age.

Osler (Osler & Trautman, 1961) further hypothesized that children
with superior intélligence attain concenté thrnngn hypothesis testingg
whereas children with normal intelligence do so through STR‘associative
learning. In a study egploring the relationship between intelligence,
stimulus complexity, and concept attainment (Osler & Trantmﬁﬂ; 1961),
the hypothesis was confirmed. A later study (Osler & Weiss, 1962)
suggested that children of superior intelligence were also more effec~
tive at concept learning unden conditions where nnly vague instructions
were provided, but not when explicit instructions were given. The
author; concluded that superior intelligence gave the children an
advantage in the problem-finding phase of the task but not in the actual
problem solution. \

- Attempting to isolate specific cognitive abilities influencing
concept learning,‘punham, Guilford, and Hoepfner (1969) administered

a battery of cognitine ability tests and conceptual problems to 177
high school students. Results shoqed that concept learning scores
were correlated with the ability factors but that these correlations
were low. Similarly, success in verbalizing'the concepts also yielded

-

only low correlations with the ability factors. Another factor analytic

study of conceptual learning (Lemke, Klausmeier, & Harris, 1967)

~
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obtained somewhiat similar resulta, indicating factors of genetal

reasoning, induction, and verbal comprehension in conceptual learning

ability.

o~

Studies of intelligence and conceptual leHrning have suggested.
that a positivefielationship exists between the two, and there has
been some indications as to which cognitive abilities are involved in
conceptual learning Baggaley's study is of particular interest as it
posits a relationship between conceptual learning ability and cognitive

style (as described by Witkin et al., 1962).

Relationship to Cognitive Style

Very few studies have explored the role of individual differences

zn concept learning (Hunt, l96%; Bourne, 1966), and thoae which have,
as discusaed pfeviousl}, concentrated primarily on intelligence or
learning strategy as the independent variaole. A few studies, however,
appear to have explored the'results oBtained by Baggaley (1955).

Doyle (1965) designed a study to investigate the effect of qogni-,
, tive style on the ability to attain conjunctive concepts and the ag\ﬂit;
to perceive embedded figures. 'The partichar cognitive style variaba

a

chosen was the analytic-global construct operationally defined by the

¢ .

't
preference for forming analytic conceptual groupings on the Conceptual'

Style Test (CST). The study, conducted with junior high school students,
failed to support the hypothesis that "analytic" subjects would perform
better than '"global" subjects on tests of concept attainment and embedded

figures. . - .

L4
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A more recent.study, however, has yielded results inconsistent with j
j
:
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those obsef&eq éy Doyle. Davis and Klausmeier (1970) undertook to
explore .the relationship between perfbrmance on Szzzépt learning tasks
and the cognitive style dimension of analytic-global as déscfibed by
Witkin (Witkin et al., 1954). Simply defined, this dimension is "con-
cerned primarily with the manner in which an indivi&ual perceives and
analyses a complex stimulus configuration"” (Davis & Klausmeier, 1970,
p; 423). The two poles of the dimension are characterized by those
subjects who differentiate the components bf a co;plex stimulus
(analytic pole) and those who react to the stimulus as a whole (global
pole).

Davig and Klausmeier postulated that subjects who could discrimi-
nate the component parts of the stimulus complex in an embedéed figuigs
test would also be able to identify concepts more easil; than those who
could not. The results oﬁ two eiperiments, conducted with 170 gra&; ’
12 studentg, confirmed the hypothesis. ‘Ié was further @dh;luded that

/-

> -
although training facilitated performance on concept learning tasks,

it did so equally for both groups.

Socib-economic Differences

and the ability to attain concepts have generally shown that\children
from lower-class homes perform less well than those from middle-class
homes. Many of these studies, however, have been criticized (ef Pishkin

& Willis, 1974) for giving verbal ability such a major role in experi-

ments that it has almost become the factor under investigation. This
|

criticism has been strengthened .by some studies’ (for example, Prehm,

.
’ - -
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1566) showing that verbal pfe-training faéilftates concepg acquisifion, d
although other studies (for, example, Kofsky§‘1967) have not foung improve;
ments resulting from'prejtraining. g
Assuming intelligence tests are biassed against lower-class chil-
dren, Findlay and McGuire k1956) hypothesized that lower-class childfen
would out—p;rform middle-clasg'children on a tesgt of ;oncep; learning if
both groups were matched for IQ. The hypothesis was notuconfifmed; thé
: .
resultsfshoweg that middle—class children were signif;cantly éuperior.
Simiiarly, Siller (1957) obtained significant'differences in favour of
middle-class subjects on a test oé non~verb$l classification; however,
when the subjec;s were matched for verbal ability, non-gignificant
Qifferentes were obtained. Sgholnick, bsler, and Katienellenbogen A
(1968) reported: -although middle-class children performed better than
‘lower—class children on tests of discrimination ledfning, no significant
differences emerged on“tests of conceptual ieanning using the same
stimuli. 1In an&tﬁer gtudy based on card sorting, Pishkin and Willés
(1974) likewise found no significant differences between lower- and
middle-class s;bjects.
The reéuigs of these étuﬁies suggest socio-economic stafus may
ﬂé related to COnceptuaf learniqg abilI;; wherl language plays an

important role; however, when only minimal verbal skills are required,

non-significant differences emerge. \\

‘ : Cultural Differences :
. \ N . / C s

!

_ Most studies of concept learning with non-Western subjects have

o suggested that such individuals have difficulty with abstract problem !

- - E

' . N , |
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.5 v h .
solving. -Initdally this was interpreted to mean non-Western people

*

operate at a concrete or perceptual level in contradistinction to the
abstract or conceptual thinking characterized by members of Western
societies (cf Chapter 1). It has been suggested,,however, that an
important element in the solution of conceptual problems is familiarity‘:
M&th the stimulus Bbfects kcf Price-Willi ,)1962; Kellaghan, 1968;
Deregowski & Serpell, 1971; Okonji, 1971).

Few studies, indeed, have investigated concept identification in :

non-Western cultures. Knowles and Boersma (1968) studied me@}ating

¥
g

responses in the optional shift performance of Canadian Indian and

ndﬁ—Indian Children. Their results led to the conclusion:

.

Children from a culturally different environment, lacking in verbal

expérience;\tesd to display a retarded development of mediating I

responses in a concept formation task. (Knowles & Boersma, 1968,
abstract) .

In Liberia, Ciborowski ;nd Cole (1971) explored the relationship
between concept learning and the logical.rules which define different
types of concepts. Specifically,‘they tested Bruner's hypothesis: the
relative ease of conjunctive concept attainment might be Specific to
Western societies because o} the scientific paradigms'tradttionally
found in such éocieties (Bruner ef aZ.,\1956). ‘

Inﬁearlier studies (Cole, Gay, & Glick, 19685 Cole found tha£
conjgnctive and disjunctive‘éoncepts w%rg lea;ned with equal difficulty
by the erlle,<but that disjunctive concepts were more difficult for .
American subjects. Later, using a different approach (cf Cole et al.,

1971, p. 198), the results were replicated for the Kpelle but for the

American subjects discordant results were obtained, showing that American

-
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A
3

grammar school children solved both types of problems withL equal ease.
> This led Cole to Foncluée that berhaps éxperimental procedure influenced
the p£0C888 of conceptual learning (Ciborowski & Cole, i971).

Yet a third approach, using a modification of Haygood and Bourne's
(1965) procedure,‘was taken. Results showed that, for both the Kpelle
and American subjects, conjunctive concepts were easier to attain than
disjundfive;‘thu;, Bruner 's hypothesis was not confirmed. Furthermore,
when the attribhtes to be combined werg/from the same dimeaﬁion, neither
group showed a bias in favour of one type of concept or the other. The
only significgnt difference occurring between the two groups was the
ability to verxbalize the concept. - For American subjecgpla strong
correlation was noted"between ability to perform the conceptual learning

task and ability to verbalize the coﬁcept; however, this was not the

case for the Kpelle subjects (CiPdrowski & Cole, 1971),

The seriec of studies by Cole et al. was a rére attémpt to replicate,

in the field, studies of conceptual learning designed in Western labora-
' ¢

tories. More important than the results obtained,‘therefore, are the

methodological implications of their work. Cole's suggestion, for

-

- " example, that experimental procedure may influence the process of con-

cept learning is not without significance for the researcher attempting

<

to adapt Western research methods to the cultural setting.

. Summary

Y

Much of the research into conceptual learning has been conducted
using adult university students as subjects, and therefore, since

university students are not representative of the total adult population,

- . '
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5

the generality of the results cannot be assumed. 1In addition,‘it is not

¢

kno'm whether conceptual learning in the adult is qualitatively similar
. : ¢

to conceptual learning in children, that is to say, Sears the same

-

relationship to other psychological constructs such as intélligence,

~

attribute perception, memory, and so forth. Finally, with the exception
| :

of Cole's studiés, no concerted attempt has been made to examine concep-

tual learning in cultures othgr than those of occidentals.

¢
‘A need exists, therefore, to examine conceptual learning not only

in:éhfiagén, but in children from non-Western cultures. A cross-

culture approach to the topic, it is argued, will facilitate the teasing

’

out of "universals'" in conceptual learning and, furthermore, knowledge

..

“of the cultural differences will aid the development of more appropriate
* ' curricula and educational methods for the "culturally dissimilar."

‘ Consequenély, the present studies wers concerned with an analysis of
| 1 .
| “ ¢

Lt N *
the relationship between the ability to attain conjunctive concepts °

’

'and underlying psychological processes and abilities; moreovér, they
were concerned with the cultural variations in that relationship. To

begin the analysis, a model describing conceptual learning was developed.

s

v -

'

*The term conjunctive concept refers to both "simple" and "multiple"
attribute concepts. Examples of simple attribute concepts satisfy one
requirement (for example, black in colour); whereas examples of multiple
attribute concepts must satisfy two requirements (for example, black in
colour and large in size) (cf Wickelgren, 1964), ¢

N
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CHAPTER 3 ) ‘

@

THEORETICAL FRAMEWORK

Discussion

A

The theoretical framework undgrlying the'present studies is repre-
sented in Figure 1. The model, at this stage, should be considered an
imposed etic (Pike, 1966; Berry, 1969); that is to s;§, it is a mAAel
devéioped from studies within one culture; the Eurc-American (an emic),
whic£ is then applied to a second culture with the acknowledged limifa-
tion that it is probably a poor approximati?n of an %?dgrstanding,of .o
behaviour in that system (cf Berry & Dasen, 1974). It is hoped, however,
that research data will suggest modifications leading to a model appro-
priaée for both cultural groups (a derived egici which in turn can be
tested in other cultural settings. .

The physical environment, the*culture, and t@e‘péttern of
socialization* provide learning experienceb for the you;g child. It is
through an Ipieraction between the child's genetic pre-dispositions and
these learni;g experiences tﬁat the child develops a_cognitive structure
ailowing him to meet environmental and:culturai demands and to cope with

new learning experiences:

Cognitive structure 'not considered to be static, but rather

£

.

fAlthough pattern of socialization is technically considered to be part
of culture, Berry's (1971) approach, singling out socialization for’
special attention, has been adopted because of the dominant role it plays
in shaping human behaviour and because of its adaptive relationship to
environmental variables (cf Barry, Child, & Bacon, 1959).

-~
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to be a dynamic organization of méntal abilities and processes which
;s continuaily deQeloping'as a resu}t of maturational factors and
interactions with new learning experiences. At any given time it may
be considered to be the individualts "initial mental set." That is to

say, after n experiences the individual has an initial cognitive §trucl

ture he may use to interact with experience m-+ 1. As a result pf that

experience the individual's cognitive structure may be altered so that

-~
~

he has a different cognitive structure for eiperience n + 2, and so on.

-

The degree to which the cognitive structure is éhanged by. any one

]

experlence is a function of the impact of the experience.

Cognitive structure, of course, is pot the sole determinant of the

-~

es it operate in isolation. All

individual's éognitive behaviéur, no
inputs éhdyoutputs, that is, all stimuli travelling to, ard all responses
travelling from, the cognitive domain pass through or are mediated by

"individdélly differing interveﬁing variables" (cf Fig. 1). This rather

broad term includes personality factors, neurological and pﬁ}siological

.

variables, and cognitive style. Thus;individually differing intervening
variables are thdse traits and processes varying from individual- to

individual which are not strictly cognitive but which mediate in the

process of cognition. These variables may have genetic origins, may

e ¢

dévelop from learning expe}ieﬁces, or may result from boﬁh. Neverthe-
. less, they are relatively consistent individuai f;aits which influence

behaviour, making it characteristic of the individual.
In tge neonate, several basic components, predominantly related- to.

’ e .

sensori-motor activity, comprise the, cognitive structure. As has been

well documented (for a review see M. D. Vernon, 1970), the mechanisms -

b\
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for vision are sufficiently developed at birth to provide a basis for
visual perceptioﬁ, Furthermore, recent evidence has been édvanced to
support the hypothesis that the perception of form is innate (M. D.
Vernon, 1970). Thus, there appear to be ge;etically determined basic
components of the cognitive structure present in the infant at birth

for the develdpment of visual perception. On the other hand, if

perception is to continue to develop, two other basic components are
~ .

~

required: memory and the orienting reflex.
As M. D. Vernon (1970) noted:

Clearly, before any discrimination can occur, the infant's atten-

tion must be attracted, so that he observes an object and differen- -

tiates it from its background. We noted that even at birth '
attention ds aroused and gaze attracted by bright lights and
moving objects; and a little later hy certain types of patterns.
(pp. 12-13) .

\

That which directs the individual's attention to particular types of
stimulation is: tH€."orienting reflex" (Pavlov, 1949; Sokolov, 1958,' 1961)
or "preparatory seg" ¢(J. J. Gibson, 1941). Thus, the orienting reflex
appear;\to be an innate hechanism basic to the development of visual
perception. Resgarch in physiology has suggested that the orienting
reflex has its grigins in the reticular formation of the brain, a network
of cells in the brain stem and thalaqic region having't;o méin functions
(cf Samuels, 1959; Berlyne, 1960). Although the reticular forf?tion in
the b;ain stem produces general aroﬁsal to sensory stimulation, it is
the.;halémig re%icular formation which “gives rise to a more persistent
;nd localized r;;ponse, sometimes called the 'orienting reflex,' in

which attention is directed towards particular types of stimulation"

M. D.‘Vérnon, 1970, p. 69). The orienting reflex thug acts as a
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coﬁditioner of all incoming stimuli. s
The development of the orienting reflex goes hand in hand with the
development of memory. Although Sokolov argued that a type of transient

memory is involved in the orienting reflex, reggarcﬁ has indicated that

=

there‘is iittle capacity for memory storage in the neonate an& thét each
new presentation of a stimulus is tré;ted_as a new and unrelated event
(Bower, 1965; Fantz, 1964). Iﬁé;éasing age brings with it increasing
memory span and‘as memory @Qpands soldoes the child's capacity to learn
from previous experiences. With the.Aeve}opment of memory, the role of
the orienting reflex is refined; it becomes not j;st a monitor of
;ncoming stimuli but also a controlling mechanism of thé amount of
information processing occurring as a result of stimﬁlus presentation.
This is compatible with Sokolov's (1958, 1961) view that thé orientiﬂg
reflex allows the¢ﬁrgan15m to compare new in®6ming stimuli to that which
it has previously experienced. If a new .stimulus matches the represen-
tation of fhe previously encountered';timulus, no information processing
occurs because the stimulus information has already been analysed.
Consequently, visual mechanisms, the orienting reflex, and memory
are basic components of the cognitive structure, which are present in
some deg;ee gfzgz;iﬁjjand which are continually developing throughout
chiidhood, In so develaping, these basic components facilitatg the
development ;f.visual pgiception through discrimination and synihesis

learning. A result of the'interaction of cognitive structure and

* .
perceptual learning experiences 1is the formulation of what Bruner (1957)

R ) : : ‘ .
i Perceptual learning is defined as.a relatively p;:;gngnt change in the

-,
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termed perceptual categories into which stimulus objects may be sorted.
Piaget (1952, 1955) also postulated that durifig the first months of life
infants begin_ to form perceptual schemata, thought to be'orgaqizgtions

L2

based on familiar objects and the integration of their sensory qualities,

behavioural characteristics, and possible uses (Head, 1926). Develop

of perceptual schemata involves the child's examination of bothhis ac
Ny

and the characteristics of the Object:

Piaget has particularly stressed the signif%pdﬁzzlin formation of
schemata of the child's actions in relation “to objects. But also
he begins to investigate the characteristics of objects as such,
independently of the effects on t of his own actions. New
objects - may be assimilated into existing schemata, any unfamiliar
characteristic being ignored; and familiar actions are applied to
them. (M. D. Vernon, 1970, p. 19)

The development of perceptual schemata or categories 1is the primary
factor in perceptual readiness according to Bruner (1957). Moreover,
Brﬁner argued, it is the accessibility of these categories which deter-

mines the amount of stimulus information needed ‘for classifying. As the

¢J ~ <

accessibility of the category increases, the amount of stimulus informa-

tion needed decreases, and consequently the amount of information proc-
essing necessary decreases. The development and accessibility of a - .

category is dependent upon previous learning experiences, which, in aiding
,the formulation of categories, also influence the ability to process

future inputss

The more frequently in a given context instances of a given category
occur, the greater the accessibility of the category. Operationally,
this means -that iess stimulus input will be required for the in-
stance or event 'to be categorized in terms of a frequently used
category. . . . the principal form of probability learning affecting

-

<

way in which a stimulus 1is perceived, solely as a result of past exper-
ience. It is seen as being an intermediate step between motor learning
and conceptual learning.

e .
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category accessibility is the learning of contingent or transitional ‘ r
. probabilities —— the redundant structure of the enviromment.
(Bruner, 1957, p. 128)
*
Figure I thus depicts the three basic components of cognitive
structure which interact witg perceptual learning experiences provided
by the cultural and physical environments and which lead to the develop-

ment of perceptual classificatory schemata. These schemata, as they

develop, form another important component of cognitive structure which

N

in turn interacts with futung learning experiehqes to develop fug%her

_ skills and abilities. It should be noted that all interactions between
the components of cognitive sgrflicture and learning experiences are

mediated by individually differing intervening variables. Thus, the -

gap between "reality" and "perceived reality" may be quite wide, there-
fore influencing not only the perception of the learning experience but

'

“also the process andvresul§s stemming from that exﬁeriepce.

The developme;t of more and more perceptgal schemata necessitates
the development of conceptual categories to cope with the increasing
amounts of information. When a particular perceptual schema can be
related to a class of objects, bubsequenply encountered deects can be
identified by relating to this class, whqreupon its main features and
functions are then known. Both the development of perceptual schemata

and conceptual categories require the skills of attribute discrimination

and attribute synthesis. The former is defined as the ability to

.

* ~ . '
The bas{c component, visual mechanisms, is of course only one of the.
many sensory mechanism; present at birth. Nevertheless, because only

visdal perception is of direct concern to the present studies, the other
‘operate in much the same way. - .

i
;
mechanisms have been omitted. It .is, however, envisaged that they ~ %
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differentiéte, recognize, and idehtify attributes; the latter as the
ability to compare, contrast, and integrate attributes. Furthermore,
in the process of acquiring gdult,conééptual categories:

The child must first be ab{Z to discriminate from the numerous
qualities of similar objects those characteristics which indicate
their esseatial nature and similarity; and then generalize from
these as to the fundamental properties of the whole category.

(M. D. Vernon, 1970, p. 23)

In other words, the child must learn which attributes and attribute

labels are considered by his cultural group to be the defining charac-
P ) :
teristics of the conceptual categories in question. Indeed, there is

considerable evidence to demonstrate that in the early stages of concep-

V4 .
but that, gradually, they acquir “adult" labels and categories.

The development of attribute discrimination and attribute synthesis
is facilitated by associative vérbal learning. The'process of as;oci-‘
ating distinctive-nameg to discriminable attributes, called labelling,
has been shown by Russian psychologists to enhance perception (Luria,
1961; cf Simon, 1957; Sokolov, 1961). Moreover, the acquisition
of labgls which may become associated with classes of objects, facilitates
the con;truction of conceptual classifidatory ;;hemata. " Not onl§ éoes |
labelling enhance the discriminability of attributes and classes of ~
objects, but ig ser;es also ag an important input in the proc;ss of rule e
learning. As Bourne (1966) observed, rules and atéributes are the two

basic ingredients of conceptual ‘lfarning, and furthermore, operate -

independently of one another. Hence, bnce the ability has been developed

~
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to perceive, synthesize, and name attributes, it is necessary to acquire

>

'_an understanding of the>rgle joining the attributes to learn a concept

successfully. Bourne argued, specific concepts are acquired through
conceptual learning experiences, and also the rules that join attributes
are learned.

Rule learning is an important process in conceptual learting be-
cause it facilitates the formulation of rules and—principles which are
then stored in the memory‘for use in future conceptual activity. More-
over, if a set of rules or principles becomes associated,'as a result
of previous learning, with a particular situation or type of task, a
learning set is developed. Learning sets, considered to be the elimina;
tion of certain "error tendencies" brought by the individual into the ‘
learning situation (cf Harlow, 1949, 1959), are response patterns i
developed as a result of prior experience with a particular type of

task, evoked by problems having characteristiics similar to the oriéinal

~

learning experience.

Consequently, learning sets act as strategies which the individual
has at his dispocalfor dealing with new learning experiences or problem
solving situations;

Both strategy and learning to learn refer to the same phenomenon:

the individual works or practices at something; develops some

ability or skill related to the specific task contentj and with
higher development of the ability performs tasks o imilar kind

much more effectively. (Klausmeier & Ripple, 1971, p. 608)

Bruner and his associates (Bruner et aZ., 1966), who defined a strategy
as being the overall manner in which the learner develops his hypotheses,

demonstrated that concept attainment is facilitated or impeded by the

strategy employed. Further, they and others (for example, Laughlin, l965

\s
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fiable strategies which appear to be relatively consistent. Theréfore,
strategies or learning sets are a component of cognitive structure which
result from experience with such processes as conceptual learning, rule

learning, labelling, and perceptual learning, and the concomitant

development of rules, attribute names, attribute synthesis, and

-

attijyute perception.
Earlier, mention was made of individuaily differing intervening
variables. One aspect of this broad construct relevant to the study of
conceptual behaviour is cognitive style, defined by Messick (1969) to
be typical modes qf perceiving, reﬁeﬁbering, thinking, and problem
solving, which are inferred from consiste;cies in the manner or form of

" cognition, as distinct from the content of cognition or the level of.

skill dispiayed. Thus, cognitive style refers to the characteristic way

~ -~
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1966; Denny, 1969) found that conceptual learning tasks reveal identi— )

iﬁ wﬂlch the individual percei;eé and interprets learning si;uatiogs,
organizes the components of cognitive structure to Qolve problems, and
modifies his approach in light of information féedback. '
Many facetm\of cggnitivé style have been postulated (for example,
Gardneg, 1953; Pegtigrew, 1958; Gardner et al., 1959; Gardner, Jackéon,
& Messick, 1960: Clayton & Jackson, 1961; Goodenough & Karp, 1961;
witkin et al., 1962; Kagan & Moss, 1963; for a review see P. E. Vernon,
1972);.however, for the purpose of the present studies oniy.three yill. -
be considered: Witkin's dimension of analyt?c—global (in conceptual .
terms) or field indefendenée:@eéén&ence (in ;efceptdal.terms); | i
i

category width or equivalence range; and level of abstraction.

It has been argued (Witkin et ai., 1962) that the analytic or field(f\

L
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more capable of breakihg a comolex‘stimulus field into smaller units and
then restructuring these units in a problem solving situation. Bourne
(1966) and others have maintained that the perception of stimulus
attributes is a key factor in conceptual learning. Therefore, due to
the importahce of disembedding in attribute perception and synthesis, it
is postulated that analytic children will show superior petforﬁance in
conceptual learning tasks.

’ Studies exploring'the degree of diﬁferentiation employed in the
categorization'of heterogeneous objects (Gardner, 1953; Gardner et al.,
1959; da;dner; Jadkson,‘& Messick, 1960; Clayton & Jackson, 1961; Gardner
& Schoen, 1962) have shown consistent individual differences in cate-
gorization which are largely independent of th; level of abstraction
.employed. "Gardner (1953) originally described these iddividuaI consis~
tenciee as being "equivalence range dispositions," operationally defined
as being the number of groups'containing two or more objects formed in

response to object—sorting tests. Further researches (cf Gardner &

Schoen, 1962) suggested that although low conceptual differentiation

f
»

[
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» independent child is more capable of differentiation, that is to say, is
|
i
i
4
%
i
;
E

N . ! ;
(or broad category width) is associated with overgeneralization, subjects

who. formed few groups were not lacking in the ability to perceive '

« 1
differences but rather were less inclined to act according to the . f
|

perceived differences. Messick and Kogan (1963), on the other hand,

found that category yidth was positively correlated with a measure of
vocabulary, leading them to conclude:

Ss with asmore diiferentiatéd knowlédge of word ﬁeanings tended to
-use a large number of categories in sorting the objects, -possibly
“because they had more varied conceptual labels available to

~
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characterize potential categorieg, or because their superior verbal
knowledge provided a basis for c¢ritically restricting the meaning

of class rubrics, or both. (pp. 49-50)
!

Conséquently, on the basis of these resu}ts, it might be expected
that individual differences and, indeed, group differences in the'numbe;
of categories formed (or alternativeli, differences in the average
number of‘objects placed in each groupl/will emerge; however, if cate-
gory width, as Gardner asserted,“primarily reflects an attitude towards
perceived differences rather than the ability to perceive differences,
no relationship between category width and concept attainment would be ‘
expected. On the other hand, if category width is related to the number
of conceptual class labels available, as Messick a;d Kogan suggested,
a relationship between the two might be expected.

In 1960, Gardner, Jackson, and Messick noted that category width ‘
was relatively independent of level of abstraction as represented by
the definitions subjects gave of the groups formed. Furthermore, level
of abstraction did not appe;r to correlate significantly with intellec-
tual ability scores. Consequently, Gardner (Gardner & Schoen, 1962)
dist%nguished between three aspects of abstraction: capacity to abstract,
the level of abstraction at which the pe}son usually functions, and the

+

preferred level of abstraction. Gardner alqo femarked that the role of
pref;rred level of abs&raction was an area of conceptual lea;ging largely
unexplored. Thus,hcardner and Schoen (1962) thertook to replicate the
earlier study by Gardner, Jackson, and Messick and, indeed, obtained
simiiar results. Evidence suggests then, that preferred level on

abstraction is;Pbt indicative of the capacity to abstract. Furthermore,

it might be expected that although individual and group differences exist

\




in preferred lpgvel of abstraction, these would not be related to the

ability to attain concepts. ’

i

The model represented in Figure 1 is not unlike the theory of
cognitive organization and meaningful learning proposed by Ausubel, \

although important distinctions do exist between the two. Ausubel

*

(1968) also used the te{m "cognitive structure” to refer to the indiv-
idual's state of cognition prior to any learning experience. Further,
as cognitive structure was seen as being modified by the }earningl
experience via the processes of assimiiation and differentiation,
Ausubel, too, considered it to be dynamic. An important &istinction
exists, however, between Ausubel's construct and the pf%sent model, in

so far as, for him, cognitive structure referred to "the substantive

3

and organizational properties of the learner's existing knowledge in a

0

particular subject-matter field" (1968, p. 133); whereas in the present

model cognitive structure includes both existing knowledge and existing
- 3

™ skills and abilities developed and crystallized through an interaction
between prior .learning and genetic pre~dispositions. These skills ;nd
abilities, termed by Ausubel as "cognitive processiﬁg equipment” (1968,
p. 126), were seen by ﬁim to be related to cognitive structure in terms
of tognitive readineés, but nonetheless were seen as being differenti-

. ated from cogrnitive structure.

N

Although Ausubel has not explicitly dealt with the components of -
. . o ,\*' .
cognitive processing 2quipment that are present at birth, his theory

. has described in depth the role of memory‘in the processes of rote and B
v \_3,‘“ \4:; " \: ~
;;ggaééd, going far beyond the present model, he

_explained how limitagions in human memory facilitate, through "memogial

-

meaningful léarning.

‘
t. - ~ .
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reduction," the development of more abstract concepté which subgume
more differentiated Eonceptg. Consequently, Ausubel described this
tendency towarés reductionism as being a fu;;tion of‘assimilatién,
wherein all new "bits" of meaningfully learned information are incoy-
porated into the existing cognitive structure. Similarly, as dlecussed,
the present model' postulates that both perceptual schemata and concep-
tu;I classificatory sc£emata are d;veloped to reduce a large number of
-bits of information into manageable and operational units. _ -
‘It has been further noted by Ausubel that the degree to which new
learning is discriminable from~established learning would facilitate
the learning process. The notion of discriminability is central in the
present model also; however, in this cas; emphasis has been placed on

* the ability of the individual (developed through perceptual learning

and labelling)’ to discriminate the components of the new learning and

Il

to establish in which ways they differ from, or are similar to,
cémponents of establishe@ learnings.. .

Finally, Ausubel's (1968) construct of "advance organizergh which
act to incqrporate and enhance the xetention of new meaningfully

-

';earned matérial is compatible wlth‘the idea of learning set or strategy
included in the present model. Both éonstructs contain the view that,
throﬁéh prior le;rning‘and over-learning, ;rganizational components of
the cognitive structu.e are.formed which serve to facilitate the future
learning of similar tasks. K

Hence, Ausuggl's theory of how knowledge is assimilated and organ-

ized in the cognitive structure.has much in common with the proposed

mogei hypothesizing the development of conceptual schemata and learning

-
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strategies. Nevertheless; important differences do exist between the

-

two views, zjyficdiarly in the construct of cognitive structure and in
the locus of discriminability. ‘

Conclusion

The theoretical fra&gwork for the present studies is represented
by the model shown in Figure I. A dynamic cognitive structure is
developed, it is suggested, as a result of interactions between learning
experieﬁces‘generated by the environment, the pattern of socialization,
‘and the culture, and genetic pre-dispos;tiéns. Further, cognitive

structure operates not in isolation, but is mediated by individpally

|

differing intervening variables--a global term to include‘persoﬁality,
\

neurological, physiological, and, cognitive style variables. 'Fumerous .
components comprise cognitive structure of which three are both basic

and relevant to the present studies: visual mechanisms, mepory, and

-

the orienting reflex.
Through interactions between the basic components of cognitive

structure and perceptual léarning, particularly discrimination and
o > N , .
synthesis learning, perceptual schemata are developed. These, in turn,
. s
fnteracting with both perceptual and verbal association learning experi-

ences, lead to the formulation of the skills GT‘EEEribﬁte’perception and

synthesis, Moreover, these skills develop more quickly abd at a higher
level for the analytic child due to his incteased ability to disembed
attributes from compléx stimulus patterns. Attribﬁte perception, g

attribute synthesis, and the process of labelling faciljtate the devel-

opment of attribute names and conceptual rules. Onyy qhen rules are .

.

understood is conceptual leirning possible. Attribute perception:and

82 -
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synthesis alone are not sufficient. o

Through experiences with different concepts and different types of .
concepts, iﬁ;rn;ng sets or strategies are developed for dealing with
certain classes of prob}ems c%&tasks. The more varied the learning
experienceé, iﬁ terms of the number and types of concepts encountered,
khe greate} the number of strategi;s availabl When confronted with {7
a conceptual problem, the‘individual examines the nature of the task to
see if it resembles any encountered in the past. If so, and if an 1
appropriate strategy was developed for that type of problem, it will %
be called into play.. The process of examining the task and evoking ' - 1
appropriate strategies, it should be noted, is not necessarily comscious

or deliberate, but is itself a component of cognitive structure develdyed

for the purpose, acting in a manner .similar to an "executive program,"

. Nevertheless, the strategy employed is a function of task variables and

1
|
L
i
|
past experience. Also, as Hunt {1962) pointed out, it may well be i
: N . |
related to the individpal's abilities. | }
. < j

i

;

’

1

;

A study of conceptual léarningr*pgsticularly an exploration into

the cultural differences in conceptual learning, should consequently be
concerned not‘only with conceptdéi learning per se, but also with the
underlying processes and cognitive’structure components outlined above.

Therefore, the present studies were designed to test various aspécts of

-
N

the model pre?ébted in Figure I, viz. the interrelationships between
memory; attribute pegceptién; attribute synthesis, concept attaimment,

ability to verbalize concepts,(§nd cénceptuil learning strategies.

Furthermore, the effects on the aforementioned components of cognitive
’ %

structure of such individually differing}intervenin%,variables'as field
. " "~' /
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independence, category width, and preferred level of abstraction were
assessed. Finally, the relationship was examined between the aforemen—
tioned components of cognitive structure and individually differing
intervening variables, and the more global cognitive comstruct, general

~

intelligence. Consequently; eight tests were chosen or constructed to
. tap thesq\sgnfirggts. ‘

The theoretical framework described above places congiderable
importance on experience with environmentally determined learning
gituations in the development -of components of cognitive structure.

As a test of this hypothesis, a cross—cultural methodology was adopted
- with the expectation that, if the hypothesid were correct, each cultural

group would have a profile of strengths and weaknesses unique to itgelf,

and furthermore, that the relationmship between the constructs measured

.

and conceptual }earning abiliny would differ for each group.

+




CHAPTER 4 W"l
i

PRESENT STUDIES
Sample Description

A Stoney Indian sample and a sample of Euro-Americamns from two
emall towns in the Alberta foothills were selected for the present

studies.  To a large extent the decision to limit the study to two

P

groups was dictated by practical considerations. .In the present
writer's view, it is extremely difficult to equate socio-economic
status across cultures and therefore no attempt was made to match

subjects on this variable. Instead, the two samples were drawn from

-

- .
the same geographic region and from communities and écpools which, as

far as was bossible to determine, were comparable according to popula-

tion size, economy, and life style. >
&

Further, it was decided to select only those pupils between the
ages 8 years O mpnths and 8 years 11 months, on the'érouﬂas that eight-
year-old children would, in jall probability, be more influenced by

their home culture as opposed to the culture of the school, but yet

would be sufficiently mature to perform the tasks required by the

research design.

Subjects were chosen irrespective of grade level’achieved.‘ Although
age and grade are usually ﬂighly;associated in Euro-American saqplés,
this is not the case with Indian childrea (cf grooks, 1975). Moreover,

the organization of the school from which the.majority of the Indian
. 72 .
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children were taken precluded definitive grade identification.

Stoney Sample

L 4

The Indian sample was drawn'kxclusiveiy from the Bearspaw, Chiniquay,
and Wesley Bands of the Mountain S;oneys: These three bands, unlike .'
their neighbours the Blackfoot, Blood, Piegan, and Sarcee, were Woods
rather than Plains Indians and, therefore, were hunters\;nd trappers
more dependent on mobse and bear than on bufféio. The social sgructure
éf the Stoneys reflected this difference. Whereas the.Plains Indians -
were tribal, fhe Stoneys were more band-oriented and, in faet, are today
among the very few groups which have retained official recognition of
their distfinct bands in the form of separate representation on contempo-
rary band councils (cf Jenness, 1958; Monroe, 1969).

_Hiétorically (for an-historical review see Monroe, 1969), each of
the three bands occupied a separate area in the foothills of the Canadian
Rockicf. The Chiniquays roamed the Bow River area, Lake Minneganka, and "
the Ghost River, while the Bearspaws were situated near their present
Reserve at Edep Valley, on_thé Highwood River near Pekisko Creek. The
ﬁesleys, the .most isolated of the three bands, are thought fo have
occupiéd an- area slightly north of their/present Reserve at Bighorn, on

the North Saskatchewan River. The ep{demics of 1780, 1830, and 186%

encouraged the Stoneys to increase their isolation by confining them-

l\»-

.. .
n - {
T ¥ T T T T T T

selves to the Kootenay Plains-High‘River area. In 1874, however, a

. permanent mission Qas established by McDougall in 'the Chiniquay'terrif
. - o ) . ,

tor¥ in the Bow Vq}léy and about 700 Stoneys agreed to make this the

— N

headquarteré for all three bands.

~
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Although the loss of the buffalo had 1little effect'op.Stoqey life~
style, the national and industrial expansion during the latter half of

the 19th Century increased both iéolationism and poverty;
For- the Stonmeys, treaties and Reserve settlement was followed by
isolatiénist reaction ande poverty ~- perhaps it should be called,
further isolation and greater poverty. (Monroe, 1969, p. 23)

+

//\Runting and other traditional activities were restricted by ranchers,

homesteaders, railways, and the establishment of federal and provincial

-~
~

preserves and parks, Further, the survey copducted after signing of

‘Treaty 7 revealed that the three bands were to receive only half the /
'land to which they thought they were entitled. The inéreasing restric-
tions and poverty brough? increasing dissatisfaction. . Flnally, ; group
of Wesleys left the/86; Valley Reserve for their former territory near
the Kootenay Plains, where they hoped to return to a more traditional
way of life. Their oceupation of this area led to continual strife with
the federal and provincial governments until a Reeerve was established
at Bighorh in 1940. Shortly after the Wesleys left the Bow Valley, a
gtoup of Bearspaws moved to their traditional home west of High River
to the south 'of the Pekisko dlstrict. ‘ -

The Chiniquays, already being in their ancestral region, remained
in the Bow’ Valley. Poverty on tge’geserve became so acute that finally
the federal government loaned $500, /000. to the Steneys for Reserve
develOpment. Consequently, a 20,000 acre addition to the Morley Reserve

_was purchased, a 5,000 acre ranch was obtained in the Pekisko district

for the establishment of the Bearspaw Reserve at Eden Valley, and the

Bighorn Reserve gained an additional 5,000 acres from the Alberta .

- - , .-

government. : ’ . »
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ﬁbrley, the laréest of the three Reserves; is situated 35 miles

N - 4 R 2 . *
from Calgary, Alberta, nestled in the foothills of the Qénadian Rockies.

\ .
Reserve lahd is undulating, containing both conifercus forests and

Y

broad expanses of grassland. In addition to the many mountain streams,

the Reserve is bisected by the meandering Bow River. In more recent

-
. ~

times, the area was sub-divided further, f}rgt by the Canadian Pacific

Railway, and second by the Trans-Canada Highway (such action not always

€

undertaken with approval of the Stoney Indians). %
-~ vy
The main industries were charcoal manufacturing, logging, saw-

N milling, and horse and cattle raiéing. ‘Recently, projects have been

‘p%anned and developed to promote tou?ism on the Resérve. In addition,
plans will be made for future capital development’ made poss£bl; by gas
and oil royaltigs. Neverthe;egs, at_the timgrof writing, unemployment
was High and many faﬁilies wer; receiving social assistance (Bowd, }971).

Although the Morley Reserve is only 35 miles-from the city of
Calgary (populafion of 450,000), the Stoney people have retained their

language and culture with remarkable te;acity. Nearly all residents

.

speak Stoney, and éocial conversations, band, schoof, and other meetings
are usually conducted in Stoney. In fact, on their first day at school
.most children arrive speaking only Stoney. The retention of language

and cultu:é is undoubtedly due for the most part to the history of
isolation and éctive resistance to affiliations with large\social groups.

~-

It has been argued that Stoney bands have often opted for short-term-

contacts with non-Indians as a means of maintaining their language and
N

L)
~

cuylture:

~

It geems the Stoneys perceived outsiders as a means for reducing

- — . - -

.

-
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large coal.tions which might have threatened their exclusive way
of life — especially in the case of the Wesleys and Chiniquays.
The persistence of their version of the "Indian Way" may have even
dictated this type of temporary integration to further long-run
isolation. (Monroe, 1969, p. 25)

It would appear that many community leaders are continuing this
" approach to culture contact; that is, they are eﬁgaging in relationships

‘with "outsiders" as a meanssof preserving the Stoney ways of life. One

’

example of this type of interaction was the Stoney Cultural Education
Program (SCEP). The staff of SCEP, who were for the most part Stoneys,

were involved in university eﬂucétion programs, tatight by non-Indians
IIeading to teaching qualifications. On the other hand, the program’was
o;erated on the Reserve and utilized the existing community supports.

In addition to enrolling in Qniversity courses, the staff was involved

:in the development of educationaltand cultural materials relevant to

Stoney pupils; and ﬁarticipatéd in,;he instruction of :Stoney language ‘
and culture in the classroom one-half day pgr‘week. A further example

! .
was found in_the junior elementary school (kéégergarten to grade three).

« Y
e~

Although the teachers were-non-Indians witﬁi#:ry little knowledge of
A . B e
either the language or the customs, much'of the instruction was con-

»

ducted in Stoney with the assistanée of Stoney teacher-aides. \Ihdegd,

it was the expressed goal of the school administ;@tion and the Band .

’

j .
Education Commiﬁtqe to move towards teaching: the first three years in
J?tgney, during which.time?énglish w0uldﬂbe introduced\as a second ' - ,

.
q

‘langtiage. 5

2
13 Ed
A 3

. In addition to the junior elementary .school, the Morley school ;

. ~

P . { — N
offered grades three to nine.: Altﬁ;:iblthefﬁghool employed several
. g S B ’

N, ‘

Stdney teacherthdes,alifeachers\w e Eﬁro-Ameriéan with the exception
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1

of the vice-principal. Students wishing to continue their education at
the senior high school level had to attend schools located off the
Reserve {n neighbouring communities, -

From the Morley junior elementary school, a sample of 19 eight-. «
~ ) .
year-olds (9 male, 10 female) was selected. This number represented
nearly all the eight-year-olds known to the school and certainly all

.

of those who could be obtained for testing purposes. Because the junior
elementery school was ungraded, school entry often delayed, and schoo}
attendance qu{te irregular, it was not possible to obtain a statement of
the levei of academic achiévement attained by the pupils selected for the
study. A complete description of the St;ney Indian sample, presented in
terms of age, sex, and school, is given in Table 1,

In addition to the 19 children from:the Morley school, 4-Stoney
eight-year-olds (2_male; 2 female) were chosen from the . Stoney Reserve °
at Eden Valley, located 80 miles southwest of Calgary. égze\aéiln, this
number represented_aI; but one of the eight-year-old children in atten-
dance at the two-room school house. \ ~

To_ complete the Stoney sample, 11 Stoney pupils (5 male, 6 female),
from theﬂprovincially operated school at Exshaw were included in the -
study, bringing the total number of Indians to 34. Although the Stoney
children attending the Exshaw school were residents of the Morley .
Reserve, it could riot " be assumed that they were similar to the Stoney

children attending the Morley school Indeed there was considerable

evidence to suggest that Stoney parenta who sent their children to

N

Exehaw diffeted-in outlook\fmeAthe majorityldf the parents of the

Morley-schooled children. For example, the attendance rate of the

——




Table 1

Stoney Indian Sample'by
Age, Sex, and School

JSphool Ma;gs ) Females , Total
N Mean* s.d. N Mean s.d N Mean s.d.
age age age
Morley 9 100.44 ~ 3.8 10 100.20 2.2 19 100.32 3.1
Eden Valley 2 98.00 2.0 2 105.50 1.5 4 101.75 4.1 < .
Exshaw 5 100.40 2.3 6 99.33 1.7, 11 ‘99:$i 7 2.1
Total 16 100.13 3.3 T 18 100.50 2.7 34 100.32 3.0

* '
Age is given in months, calculated to the day of testing.

LI
-

@
2
»
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Exshaw Stoney children averaged between 85 and 95 per cent as opposed
to between 50 and 60 per cent for the Morley pupils, suggesting that , .
parents of the Exshaw pupils placed a greater emphasis on schosling and

provided a more supr{five environment for academic achievedfent.

‘Euro~American Sample ) *

’

The non-Indian sample was drawn from two provincially operated

«

schools in Alberta, serving the geographic area immediately west of the

Stoney Reserve at Morley.

Exshaw is a small community (;Béulation approximately 600) located

- 45 miles west of Calgary on the main Canadian Pacific ﬁailway line.

%

The present economy of Ehenvillage is based solely on-the limestone

quarry and cement plazt owned by Canada Cement Lafarge Co. Ltd. The

parents oflthé childrén attending Exshaw elementary and junior high

school were either employed by Canada Cement or worked in one of the.

~

few commercial outlets in the village. ' -

Similarly, Canmore is a small town’(population 2,000) located ! .

v - s

67 miles west of Calgary at the gates to thff National Park. Although/,’//, .
cY the téwn began as a siding for tﬂe Canadian Pacific Railwéy, its growth

>
Py

was spurred by the discovery of coal in the adjacent mountains. Today,

- !

the main industrial igggnaes*pf the town are bituminous coal and brick-
ettes. 1In addition, &ecause o£ its pfoximity to Banff National Park,

-~

" for Banf. Conéequently, fhe parents of the Canmore school children

were employ;d primarily in the coal and tourist industries, or in

operating the retail stores’serving the area.

°

. k
. B ;]
- - . § - PN J— -
. . v ~ 9{3 .
,

3
i
|
1
|
.
|
i
|
i
1
}
|
|
. 1
Canmore has developed into a tourist ceptke .and a "bedroom community" §
. - . , g a
1
i

1
I
:
1
:
!
i
i
;
}
)
!
]
|
i



Y.

80

The majority of the subjects in the Euro-American sample came
. - 4

from the Canmore elementary school, The sample included 25 pupils
(14 males, 11 females), which was, gith only one or two e#ceptions, the
entire popylation of eight—year—olds'et the school. Also, nine child-
ren (2 male, 7 female), the total number of non-Indian eight-year-olds
at the seeool, were selected from Exshaw. Table 2 gives a complete
description of the Euro-American sample.

Thus, the total sample was comprised of 68 eight-year-olds: 34

Stoney Indians and 34 Euro-Americans. Both the Indian and the non-

Indian samples contained 16 males and 18 females. A t test (Guilford,

1965, p. 183) was performed to establish whether significant differences

existed between the ages of eithegéfample, or ‘between the male and
*
female subjects within either cultural group. As Table 3 shows, no

significant age differences were found between any of the groups;
’ Test Battery

In selecting tests to tap the psychological.abilities considered
relevant go the present studies, primary consideration was giQen to

~

those publifged tests that were used previously in cross—cultufal
Tesearch end that appeared to have yilelded satisfactory results. Where
no sultable fublished tests codld pe found, instruments were consérut—
ted by the writer,:with attention being paid to the principles

recommended in adapting tests to the cultural setting (cff”i E Vernon,
1969‘ Ord, 1970 Schwarz and Krug,1972; Brooks, 1973). Further, since

half the subJects were Indien children having little experience with

7
For this analysis, all raw scares were cransformed to normalized
T scores having a mean of 50 and a standard devtation of 10._

- - . N b e e
.
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Table 2

Euro~American Sample by
Age, Sex, and School

g.
School Males Females Total
N Mean s.d. N Mean s.d. N Mean s.d.
age* age aye
Exshaw 2 103.50 1.5 . 7 100.71 -3.5 9 101.33° 3.3
Canmore 14 101.00 2.8 (11 99.18 v 2l6 25 100.20 2.8
Total 16 101.31 2.8 18 99.78 3.0 34 ° 100.50 -3.0

*

»

4

Age is given in months, calculated to the day of testing.
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Table 3
4
Analysis of sdge Differences Within and Between f g
Ston® and Euro-American Samples R
Group N Mean s.d. t
Stoney 34 49,79 _ 9.7
N 0.2600
Euro-American 34 50.41 9.6
Stoney male 16 49.50 10.2
' 0.4090
Stoney female 18 50.83 . 8.2 \\\b ) _
~ o N )
! -
i . Euro-American 16 53.31 . §.£ 4
) male :
- . . 1.8351
Euro-American 18 47 .44 - 9.6

4 " female
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Western schools and little fluency in ‘English, attempts were made to

’
construct or choose tests that assumed little prior knowledge, or verbal

>

and reading ability, an& for which there were ample practice and demon-
f -

stration items. . E

All writer-constructed instruments were pilot tested with a small

sample of Sarcee Indian children attending elemeﬁtary school 1in Calgary.

Although pilot studies showed all instruments to be adequate, the filot

-~ &

sample was found to be a less than adequate approximation of the Stoney

sample used in the research. Due to increased contact-with Euro-Ameri-

cans, particularly in the school ‘setting, .and to a higher rate of school

-

o <
attendance, Sarcee children were generally 'more acculturated than the

Stoney. Further, as only a small number of Sarcee were available, *

children ranging in age from seven to nine years were included in the
sample. As a result, measures which, in the pilot studies appeared to

yield a relatively normal distribution of scores and acceptable relia-

bility data, failed to do so when a group more restricted in age range,

less test sophisticated, and’generally less acculturhted, was tested.
. .

In the main study, tests were individually administered in a non-
threatening environment by the writer and his wife. Pilot studies

indicated that Indian children were more forthcoming and cooperative
e . N . B

when testing was done by a female. Therefore, the t@st battery was

subdivided, with tests requiring more comp}ei and/or werbal responses

given by the writer's wife. With one exceﬁéion, all were performance .

. P
tests. Where verbal communication was impossible due to language

problems, and where instructions could not be conveyed thrdugh demon-

stration and practice items, a Stoney teacher-aide assisted by trans-

lating the instructions; however, such need arose only three times.
N ~ « ” ' *

946

+
~
;
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In the,final analysis, the test battery included the foilowing:
1. Pacific Design Construction Test
!

“ . 2. Children's Embeiged Figures Test

3. Creative Response Matriqes
4. Memory Testw

5. Attribute Sorting

6. Attribute Similarities

7. Object Sorting Test .

8. The Stone Game

-

< Pacific Design Construction Test

Kohs Blocks (Kohs, 1923) has been used quite extensively throughout
the world in Eross—culturQI studies as a measure of spatial ability
(for a review see Ord, 1970). P. €. Vernon (1969) included a version of
- : the Wechsler designs (Wechsler, 1958) in his ;ross-cultural studies of,

inter. alia, Alberta Indians and Eskimos from the Nofthwes; Territories,

' and reported that the test y}elded.satisgiycory results.

WitLin et al.(1962) suggested that Kohs Blocks was a good measure
of the cognitive style dimension field dependence-inde?endence. Conse-
quently, Kohs Blocks have been quite widely utilized in cross-cdltural
studikes attempting to gramine gognitfve style (for examéle, Berry, 1971).
‘ ) Kohs Blocks, therefore, was selected for'the presént’§tudics as a
measure of spatial ability and field dependence-;indegendence.'_The:> .

version chcsen was the Pacific¢ Design Construction Test developed in

New Guinea by Ord (1968a). This test was originally part of Ord's P.1.R.

v

’ . )
\

9.

- batteTry used in.Papua-Guinea for selecting personnel for the Armed Forces,:

-

Y T Y
I I



85

and later became part of the New Guinea Performance Scale (ord, 1967,
1968b). As such, it was used extensively as a selection device for
applicants seel ing positions in educational institutions, trairing

courses, and a variety of occupations. N
.

In developing the test, Ord made several modificat;ons to Kohs'
o;iginal Block Design Test (Kohs, 19235. Resulting from Biesheuvgl's
(1952) experience, wooden trays were provided to keep the subject's
blocks together, and the designs were made the same size as the test
pieces. In pilol studies in 1959, however, Ord discovered thgi unso-
phisticated subjects had difficulty in reproducing ;wo—dimensional
designs with three-dimensional blocks. Thus; the blocks were reduced

,té 1% inch tiles, some of which were red, some white, and some red and
white in colo;r. Subsequent studies sho;ed that the revised test was
understood by all subjects and yielded scores reflecting a wide ‘range
of ability. ‘

Ord originally used designs similar to Wechsler's, whicﬁ“differed

\frOm Kohs' in that they entailed only two colours, red and whirte.

Subsequent to his studies in 1960, Ord added three new items, devised a

~ ’ .

system for partial s‘ores for four of the items, and varied the item
order of the test. The resulting test contained 13 items with a maximum
\
score of two for items 1 to 7 (according.to the time taken to complete
the design); a maximu@ of three for items 8 to l1; and four for items
12 and 13; with a maximum total score of 34 points.
Oord reported (1968a) that, taking into account item variance and

]
. sero for items on which no score was obtained, reliability was estimated

‘/ﬁsing a birary scoring system of one point for any scorable item and

e

-
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by the Kuder-Richardson 20 formula at r . = 0.84 for a sample of 315.

.

_Using -the same procedure, with a sample of 170 one year later, a relia-

bility coefficient of rt; = 0.875'was obtained.

" Similarly, Or& regorted results from a variety of validity studies
conducted with the Pacific Design Constructiom Test. For example, in ;.
study with Aboriéinal children in Australia, Kearney 11966) found the
test co?related highly with Raven's progressive Matrices (r = 0.§6 N =

241) and "r = .78 (N = 37) with Mental Age‘as measured by tﬁe,Binet and

"

Wisc tests! (Ord, 1968a, p. 22). .

Ord's version of Kohs Blocks was chosen for the present studies
because it was developed for use in a non-Western culture, was subse-
quently used throughout the South Pacific with apparently successful

» . .
results, and yielded reliability and validity data that fell within.the .

realm of *acceptability. h ‘

Cﬁfld;en's Embedded Figures Test " )

Y h F N
The Children's Embedded Figures Test (CEFT) was developed by

Konstadt and Karp (1971) as a variation of the Gottschaldt {Embedded]

Figures Test, and as a downward extension of the Witkfh Embedded Figures

v . -

Test (Witkin et al., 1971). -
It has been proposed (Witkin et al., 1971) that although embedded
A4 -
figures tests are perceptual tests, that is to say assessments of\tﬁg

v

individual's ability to locate a previouély}sebn simple figure within &

T Y T

larger more complex figure, they-alsu tap other differences in cognitive

./

functioning.\ < ’ ~

. Y

The relationship between.performanceﬁon'embeddéd figures tests and

. . ;
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’

cognitive style has been postulated on the basis of over twenty years
- v

-~

¢ . - ’ /\ ]
of experience with such tests (Witkim, 1950; Witkin et al., 1954; Witkin -
et al., 1962; and Vitkin et al., 1971). " On the basis of this experience,
. !

Witkin and his co-workers (1971) concluded: Lot
EFT performance taps the tendency {0 function at a_more differen-
.tiated or less differentiated level via perception. .°. . the
perceptual function of disembedding is a universal one in human * \
experience and the task itself may be meaningful to groups of
difflerent mental levels and of widely varied socioeducational back-

. grounds., The EFT is a non-verbal test and may be applied to groups
with differing native languages and differing verbal facility, \/
(p. 14) ) gt b

3

Indeed, many reseifchers utilized embedded figures tests to assess
field dependence~independence in all parcé‘of the world (for example, P.E. .

. Vernon, 1965b, 1969; Berry, 1966a, 1966b; Dawson, 1967; MacArfhur, 1967b;

[

Wober, 1967; Okonji, 1969), o : ) . ..
. The CEFT was deveioped by Konstadc'aﬁd Karp (1971) as an improved

N version of the ;riginal Children's Embedded Figures Test (CHEF) (Good-

enough & Eagle,‘1963). The CHEF was the first attempt at a downwéré'

" extension of the EFT, but it ptovéd to be too bulky and too expensive "/

' for widespread use. oY [ ‘

. The improved test, which overcame the problems of the CHEF, was an

<

unciméh non-verbal test consisting of eight discrimination items, two

demonstration items, three practice items, and twenty-five test items.
The test items were divided into two séries“ with each series having one
. - .
-

i

|

. |
‘Pparticular shape hidden in the test items. ¢t the beginning of the first 1
|

i

|

1

|

)

i

:

!

4‘

[

.:‘\\\\" ¢ series, the subject was shown a cardboard cut-vut of a tfiangle, and with

the triangle in full view, was asked to choose, from severa} triangles

~

on a card, one which correiponded to the stimulus piece, Followiné the
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discrimination items were two demonstration items in which the subject

» i
was shown that the stimulus piece- could .be embedded in a more complex , ‘
- \ - 4 .
figure. After two practice items, the stimulus piece was removed from .

thexsubject's view, he was presented with the first test item, and was
. , ‘
asked to show, by tracing with his finger, where the triangle was

hidden. 1In the first three test items it was permissible to correct the

subject's mistakes. The second séries of test items was‘prédicated on ; ‘
¥ .

a different sﬁqmulus shape; however, the procedure was identical to
that for the first series. The authors reported that the test is suit-

able for children ranging in age from five to twelve years. ' }

The standardization‘éample (Konstadt & Xarp, 19%1) for the CEFT

.

consisted of i%o school children, forty of whom were®aged nine and ten

yearél For this age group, an internél consistency geliapility coeffic-

ient of 0.89 was obtained. Validity data were calculaked by examining

the correlation between scores gn.the CEFT and scores on the EFT. The .

resulting coeffisient was 0.71. Further evidence of the validity of

the test emerged from a factor analytic study conducted by Pascal-Leone

(1969). This study showed that for ten-year-old boys, CEFT scores "
loaded on the same factor as the Block Design, Picture Completion, and

\ s
Object Assembfy sub-tests of the WISC, but did not load on a verbal-
comprehension factor. ‘ '

. The authors of the CEFT thus concluded:

These studies suggest that ‘the CEFT is related to some of the ¢ .

measures of psychological differentiation as the EFT. Since vali-

dation data are still sparse and incomplete, it is recommended

that, for the present, the CEFT be used for research purposes only.
(Konstadt and Karp, 1971, ‘p. 26) .. . . . . .
’ M ’

v - -

L] g .

i
Although the CEFT has not been used’bfeviously in cross-cultural . ]
.
|
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b
studies, versions of the EFT and the Gottschaldt [Emdedded] Figures
Test have, and with apgarent success Furthermore, the CEFT's non-

verbal and dgtimed nature, adequate demonstration and practlce‘&tems,

' -
and lack of informational content suggested its suitability for use in

»

the cross-cultural arena.
y

Creative Response Matricés ( .
‘ >

The Creative Response MatricesuIest was constructed by P E. Vern

¢ -
.

(1969) as a non-verbal test of "g." It was developed as an inductive .
reasoning#test of 24 items based on Xs and Os or abstract shapes (see
AppendixjA). The subject's task was to view the presented series or
matrix,and draw in "what comes next." The initial ftem was -simple, and
- the test was desi%ned to allow the subject to.learn as ne progressed.
' In his studies, P.'E. Vernon deemed it advantageous to correct all
“mistakes made on the early items, giving explanations foz the correct
answer. In the present studies, this practi e was followed for items
1_:6 10 and, in addition, six practice items vere developed. .

Scoring was based on one mark for.each correct response. As one

item required two respehses, the maximum possible score was 25. The
- v 2

test was not timed T

Before using the Creative Response Matrices in his crossvcultural

studies, P. E. Vernon conducted pilot tests in an English primary school.

Based on the results, he reported (1969, p. 139) that matrices had the

.
'

é .
highest loading ¢n a general intelligence factor, and concluded that it

was «a fairly pure test’ of "g," although showing some loading on a spatial

‘ v

factor. :

P

"

-
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The Matriges Test was used by P.lE. Vernon with eleven—year—bld
male Blackfoot and Stoney Indians, and also with Eskimos from Inuvik

and' Tuktoyaktuk. Althouéh all of these gfoups scored below the average

for a sample of non-Indian school children from Calgary (with Eskimos

. . S
attaining higher scores than Indians), their scores on matrices were
. {

higher than those on verbal tests administered in the same study (P. E.
Vernon, 1969). Consequently, Vernon's results have shown Creative

_Response Matrices to be a ndn-verbal meggure of "g\'" and to be as

’

"9u1turallyirédu6ed" as any test available: _ A

®
'
. .

Memory Test "

An instrument was constructed by the present writer to measure

¢

recognition memory of.visuaily presented stimuli. The format of the
A ﬂ N

test, similar to Kipling's Kim's Game, was designed to‘present an array

of pictures of familiar objects to the subject for his study for 30
. N s < . .

.

secgnds' time. The array was then removed and a second stimulus array
w;s substituted, containing ;11 ofs the pictures in the original presen-
;agion, plus additional ones. Thé’subjéct's.task was to identify
plctures in zhe second array that were also in the first.

The test conuisted.of a practice item plus a teéE;item, the latter

.

be€ing presented to the sub?ect on three consecutive trials. 'The practice

2
& /

item'comp}ised 9 pictures' (approximately 2 x 2 inches) eof such objects

.
.

as a boat, a leaf, a clock, ‘and so forth (for a list of test items, see

» .

Appendix B). The second stimulus array for the ﬁractice item coﬁtained

') 13 pictures, 9 of which were identical} to those in the first preséntation,

+

,and 4 of which were new. Similarly, the test item contained 20 pictures

4 .

' 108
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*

M *

in tﬁe first stimulus presentation and 39 in the second., All pictures

were coloured and were taken from children's picture books.
. » - .

3 Scoring was:based on the number of pictures correctly identified

~ . L4
on each of the three trials of the test item. These scoYes were summed,

yieldiag a éotal memory score, with a maximum possible of 60: Although
logically it waé possible for a subject to attain a- perfect scoré by
pointlng to every picture in the second array of the test item, in
practice this did not happen. In-actual fact, scores based on the total
number of "rights" correlated highly with scores based on the total
number of "rights' less the npmﬁer of ";rongs“ for both Stoney (r (32)

= 0.84, p_< .01) and Euro-American (r (32) = 0.85, p < .01) samples.

The 1nvest1gator was therefore satisfied that scpres based on the total

-
S

number of pictures correctly identified were an accurate assessment of - .

)

ﬁerformance and yet did not doubly penalize erroxs.

Instructions for the test were simple, and with the assistance of b

the practice item, which can"be repeated as often as necessary, were-

o

easi to convey to the subject. No verbal responses were required, as N
recognized itema could be identified by pointing. Pilot testing indi-

c?ted that the pictures were readily understood ang that the objects )

were familiar to the subjects.

‘ '

Attribute Sorting - ‘

©

The *ability to perceive attributes was meaéured by an instrument

.

groups of stimulus objects according to the attrihutes preseqt>(fox
[ ’ AN ] .
example, siEe,sﬂ%pe, colour: and so on). Re-sorting tests have been -‘a’ .

»

~

’ ¢

O

i
k
of the investigator's design, requiring the subjects to sort and revso}t ]
i
j
i
i
!
i
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quite widely used in research both in Western and non-Western cultures

(Goldstein & Scheerer, 1941; P. E. Vernon, 1969; de Lacey, 1970; Cole ' ‘

a
-

et al., 1971; and Nixon, n.d.), although the main focus of attention\\“

-~

was to assess the ability to reclassify at perceptual, functional-

L)

relétional, and conceptual levels, In the present test, however,
\ * . * . 4 .
because the basis’ for grouping could be fade only according to observ- ‘

’

able physical characteristics, it was the ability classify at the . .

-

perceptual level that was assessed. ]
' . »

The idea for the Attribate Sorting Test ,came from Bloom and iless J

. : |

(1969),- who devised the Object Sorting Test to assess divergent and J
L) ~——— .&/ '3 ;

convergent thinking (as defined by.GJilford). Subjects for the Object

N

Sorting Test were.presenfed with six stimulus objects, which could be‘§~

di'vided into dichotomous groups according to nine attributes (for .

v a

example, curvilinearity, area of base), and they were required to sort

the objects into as many dichotomous groups as possible.

.

[ * — -

" The Attribute Sorting Test similarly contained eiéht sets of

T

stimulus objects (see Appendix C), two of which were practice items.

One pragtice item and four test items contained four objects each, and
could be sorted into two groups of two objec€§ in two (or in two cases,
three) different ways. Another practice itém and two test /items con-~

tained eight bbjects each and could be sorted into two equal groups

according to two criteria (for the practice item), seven zfor dne test , 5

R .

item), or eight criteria.
In order to perform the tasks successfully, the subject had
perceive all attributes and, selecting them one at a time, sort th@

objecgs into two groups according to the chosen attribute., On a przAa

<
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facie basis, it was postulated that the test would tap the ability to

5

disembed simple attributes from a complex whole.

Since the subject had

no record of the sorts made, it was also expected that the test had a

]

a

smallenemory component.

.

*

A

" Guilford termed convergent thinking: "Convergent production is

Scoring was based on one mark for Fach correct sort, with a total

possible of 25. The test was untimed.

Attribute Similarities

An instrurment assessing the ability to compare two stimuli and

their respective attributes was designed by the investigator, utilizing

stimulus objects identical to those in the Attribute Sorting Test. In

the Attribute Similarities Test, the subjéct was shown a pair of stimulus

objects which differed on all attributes but one. The‘subject's task
was to isolate and verbally identify the.common attribute.

s"::)t was thought the test would' tap a® process similar te that which

.. - s

in the

area of logical deductions or at least in the area of compelling infer-
ences" (1967, p. 171). The process was not‘unlike that required to
complete the "SimilaritiesJ sub-tests of the Wechsler tests (Wechsler,
1958); that is to say, the ability to identify ‘similaricies in the face
of apparent differences.

?pe jnstrument contained two practicé items' and- 23 test items (see

P

Inasmuch as the attributes encompassed in the test items

.

Appendix D).
were the same as those in the Attr%bute Sorting Test, Attribute Similar-

ieies was administered iﬁmediately after Attribute Sorting. Scoring was_

A3

based on one point for each correct response, yielding a maximum possible

. ' 100 //”*\ . ' :

an

—r

)
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of 23. ‘ihe test was not t:red. { ' -4
- _ // .
Ovject Socting Tesi -
~ LY

-

A ©odificd version of the Colcsteii -Schieever Ouject Sosting lost

(Toldetein & Schocrer, 1941} was deelcpcd ¢ study slassificatory

behaviour. A revisw of the lirergtvre raue~jed that several abject

. serting tects of this tjpe lavc heen emp]uyed Lo study classi{icatory
behaviour in both Vestern and ncr -Westerr caltures (cf falstezd, 32%0%
Bruner ¢t al., 1966; P. E. Vernop, 19695 Ataman & Lpir, 1972). Usually

thesc tesls contained between 20 and 30 objects familiar to thc groups

' being studicd. Each object s2d, in common with oze or mere cf the

others, a perceptuat attribiLte, a use or activity, and.a clazs nana.

The chavacteristic forming the basis for their grouping was thousht to T
[N - _ .

be itdicative of the subiect's level of abstraction.

»

/

The Object Sorting Test used in rhe present stedies diflered itnle

‘-‘ ‘ 0y ' ’
from the genereoa Lyp2 dkscr;bed gbove, Pilot studies were conducted to
. J .
find approximctely 20 objecis {ses Appendix £) familias to both groups
Py ¥y J vy
L3
of subjects. The test objects wers digplayed-in a pre-determined order

. pefore cach subjecrt, who ‘was thea asked te sort them iate groupa which

Thove was no fe-sorting comporent in the test.

derivad. The firse, called category widih, was a measmre of Che jnclus-

v 2

iveness of the groups and was calculated by sirply dividing tte total -
uumber of objects grouped by the aunbey of groups formed. The second
reasure was concevned with the level of abstraction of the subject's

classificocory behaviowr. Initially, it was intended £hat level of

107 T
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abstraction would be s ored according to the method developed by Olver

and Hornsby (Bruner et al, 1966), whereby the subject was asked to

explain the basis for classification, and the explaration for each

group sorted was placed in one of the following five Zategorigs:

1. No principle. No explanation was given for group membership.

2. Relational.. Group memberéhip depended upon the relationship

ogifbjects to each other.
3. Perceptual. Group membership was based upon a common. per-

ceptual attribute.

4, Functional. Membe¥ship was organized around a'pommoq use or

act vify. ‘
5. Nominal. ™~ All objects in a group belonged to the- same
r\\ abstéact or nominal class. s -

Although this method of scoring was possible for.the Euro-American
children, it was not a satisfactory method for the Indian sample, due to
the extreme reluctance on the ;;rt df the Stoney children to offer verb-
alizatjons. An examination of the test results revealed that the

majority of groups falling in categories 1, 2, and 3, that is to say,

* i
the non-abstract or perceptual categories, could be identified as a

.

gpecial case of category 3. These groups were "identity" groups, formed '

0

by placing objects that were the same--two forks, two knives! and so on
}

a

.
--into separate groups. For example, a subject might form three identity
. \ . )
groups: one containing two forks, one with two knives, and one with two

- . A

apples. It was thought that since there was a limited number of objécts

“ .

to be grouped, the greater the number of objects placed in identity

'groups, the fewer were available for forming mopg‘abstrabt groups. .

I T T 1.
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Consequently, a system of scoxing was devised wherein the number of

objects placed in identity groupé was divided -by the total number of

.

object gfoups to yield a score from .00 ‘to 1.00. It was also thought ,

that the proportion of objects placed in“dentity groups would be neg-

atively correlated with level of.abstraction, as determined by the

- , L} .
Olver-Hornsby method, and thus would be an inverse measure of level of

abstraction.
: o

« For th® Euro-American sample, it was possible to score the Object
Sorting Test according to both methods. A correlational analysis was
then undertaken to test the above—mentioqu hypothesis. As predicted, .

proportion of objec{i)in identity groups was significantly and negatively

“correlated wit”the Olver-Hornsby level of abstraction, r (32) = -0.68,

p < .0l. Accordingly, as identity groups could be recognized without

“reliance on theﬂsubjects' verbalizat#on, and since the, proportion of -

objects in idenhtity groups had been shown to be negatively correlated
with the Olver-Hq‘nsby level of abstraction, the former was a ed as

the measure of level of abstraction.

~

The Stone Game

v

. A non-verbal performance ;nstrument was.cpnstrucbed by the investi-
gator to assess thé ability to }earn concepts . Based on the selection/
paradigm, the three-part test was designed to ydeld quantitative scores
for concept attainment and verBalization; Because the E;;t was, based on
the selection paradigm, it allowed the subject to exercise con;rél over

the instances to,be sampled in identifying the concept and, therefore,

was designed to yielJ a qualitative assessment of strategies in conceptual

3
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learning. .

.

Each part of the teSt consisted of a board, measuring 24\5\29

inches, on which 48 stones wer? placéd in six rows of eight stonesi, Of

" the 48 stones, 24 were large (approximately 1) inches in diameter) and
24 were small “(approximately 3/4 inches in diameter). Twelve of the
small and 12 of the large stones were painted black, the otfers were

painted white. Consequently, each board contained four groups of

stones: large white, large black, small white, and small black.

Designs were painted on-each, so that four stones of each group showed

~

a stripe, a dot, a cross, or a triangle; four showed two of each design,
and four showed three (see Appendix F).
On each test board there was a ''correct' conjunctive concept to

be discovered by the subject. On the first board (SGl) the correct
. . "

concept was large and black; on the second (SG2) it was small and white;

I

,
and on the third (SG3) it was those with dots. 1t should be noted ,that’
the concept in SG2 was a reversal shift from SG1 and that SG3 was a non-

reversal shift from SG1 and SG2,- Further, each boa;g\sontained 17

3

positive instances of the. concept to be identified. Since research by

A 3

Wallace'(f964) suggeséed that negative feecdback, that is, verbal feed-
back emanating from another persén, is aversive to subjecté, tending to

reduce the number of hypotheses about a solution, it was decided to

-

indicate a positive instance of the concept by painting an orange dot

the subject in a neutral manner.

In addition to the thﬁée test boards, a practice board was

o

. : . L {
constriicted to aid in the communication of instructions and to allow the

l\v.'
oo

.
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.subject to become familiar with the. task in a low-difficulty level

4
situation. The practice board, measuring 8 x 8 inches contained 16

_stones: four large black, four lérge red, four small black, and four

small red. The cqncept to be dgégovered was red stones. Eight positiwe
instances were identifiable by an orange dot painted om the underside.

- P
©.'_ After explainjng to the sybject that his task was to find all of

}he Ygood" stones, all of which were alike in some way, and all of which

" were identifiable by the orange dot, a positive instance of the concept

|}

was shown to him. The subject was then encouraged to select stones of
his choice in ord;r to find all of the 'good" stones and as few of the
"bad" stones as poss;ble. A record was kept of every stone chosen.
Scoring was based on the number of errors made until all 11 posicive
instances had been selected.* At the conclusion of SGl, SG2, and SG3
the subject.was asked to state the concept linking the positive instan-
ces identified. The verbalization given was scored_according to the
method developed gy Ciborowski and Cole (1971):

No expla;ation offered ¢ 0 Y

Explanéfion completely erroneous 1

-

*  One attribute correctly identified ‘
“~ but the second incorrect ¢« 2

One attribute correct and rfone
incorrect 3

Both attz'butes correct but an
irrelevant attribute stated 4

Both attributes correct and Qpne
incorrect . 5

X PR ——

Unfcrtunately, many of the Stoney Indian children had a great deal of
difficulty with SG3 and tended to give up before finding all.ll posi-
.tive instances. Therefore, with $G3, it was possible to score only on
the basis of the number of errors made in 40 ghoices.‘

.
Al - ’
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Because SG3 involved a single attribute ;opcept, the above method of )
scoring was modified. Hence, verbalizations for SG3 were scored ;ccor&- .
ing to the following criteria:

No explanation offered . 0 )

Explanation completely erroneous 1 .

One.attribute correct but an irrelevant
attribute stated 4 .

[
Cne attribute correct and none
incorrect 5

In addition to the quantitative assessment, responses were analysed
in terms of the strategy qmployed by the subject in identifying the
concept. Data were inspected to test the ''goodness of fit" with the
strategies described by Bruner (Bruner et al., 1956: Bruner et al., 1966),

+penny (1969), and the index of focussing developed by Laughlin (1968).

N ES

Hypotheses

I

The hypotheses which Eollow were derived frgm the research findings
discussed in Chapters 1 and 2, and particularly from the theoretigal
framework proposed for the present studies (cf Chapter 3).. Since the
instrument for measuring concept learning was developed by the investi-
gator and was th;rgfg;e untried, it was not knodﬁ)whether learning .

strategies could be analysed in terms of the stritegies ohserved in

other studies (cf Laughlin, 1965, 1966, 1968; Bruner et al., 1966:

Laughlin & Jordan, 1967). Hence, it was considered inappropriate to .
[ X] - /7 g',
generate hypotheses concerning learning strategies. Furthermore, as.

the present studies were essentially exploratory, hypotheses concerning

|

s |

the factorial structure within each sample were also considered to be ) j
’ |

|

-
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inapptopriase. Consequently, hypotheses were lipited td'expeeted

relationships betveen psycho¥ogical variables within and between cultur-

al groups. ) o

For each group it was hypothesyzed that: '

1. There are no sex differences on any of the variables measured.

;

2. The two measures of field independence are correlated, and

. A
both correlate with the tests measuring the abilities to:

’

perceive and to compare attrightes.
Measures of the ability to perceive attributes correlate with

neasures of the ability to compare attributes, and both

@
-

correlate with the Memory Test.
'

. . t
Concept attainment on SGl correlates with field independence,

3

general intelligence, and the abilities to perceive and compare

attributes.

P

Performance on SG2 correlates with performance on SGl and with -

general intelligence.

Performance on SG3 correlates with field independence,\general
' intelllgence, aailities to perceive and compare attributes,

and Level ‘of Abstraction.

Ability to verbalize the concepts attained in SGi, QGQ\\gnd

SG3, correlates with field independence. general/lntelllgence,

and the abilities to perceive anq.compare attributes.

"Fast learners" on SGl make fewe "errors on SG2 than do '"slow

learners'; whereas the converse is trud for SG3.

te




‘. Por the Stoney Indian sample, it'was hypothesized that:

* . 9. Concept attainment on SG2. cofhflates with the Memory Test. .
. .
\ ' 10. Ability to verbalize the concept attained in SG1, SG2 and SG3

k33

correlates with the Memory Tekt and Level of Abstraction. -
. . ,

For the Euro-American sample it was hypothesized that;

11. ‘Concept attainment on SG3 correlates with performance_on SG1

and SG2. ' ' .

12% Ability to verbalize the concépt attained in SG1, SG2, and SG3

correlates with ‘performance on 'SG1, SG2, -and SG3.

.

With respect to between-group differences; it was hypothesized
_that: - : .

: 4
v ? 13. Stoney Indian petformance'is superior to the Euro-American’ per-

L}

fotmance on tests of field independence, memory, attribute

perception- and on SGl and SG2. ' . .

. -
.

14, "Stoney” Indian responses to the Object Sorting Test reveal

broader category widths than do Euro—American responses.

15, Egro-Aﬁerican performance is superior té Stoney performance on
, [ 4

Matrices, Level of Abstraction, Attribute Similarities, 'SG3,

“

and Concept Verbalization.

-~ o .

- N N N

Methods of Statistical Analysis -

. -
. -

With the efception of the Chi-squared analyses for~the)normal

distribution 6f raw scores and the internal consistency analysis for the

reliability of test scores, all statistical analyses were based on

]
1
l

i

|
J

1
o
1
%
.

normalized -standard scores. Raw scores were normalized by T scaling

.

. ‘(Guilford,'l?65, p. 518) according to the-formula:dﬂ/ )

PO R T




. ©p = 10X - M) +°50 - ~.
0 7 N . T
Hence, all tests yielded a distribution/of scores having a mean of
rd © ’
50 and a standard Jdeviation of 107 - - . .

N -
’ -

Differences in scores on a particular variable between two cortrast

«

groups were.-tested for significance by means of t tests for independent

samples. This was 'accomplished by using Fisher's t formula for uncor— :]‘

related means (QUilford, 1965, p. 183):

szl + ’Zx22 Ny + No Tu
, [Ny + Np- 2 N;No

S

To explore the,relationsnips between variables within groups, a

’

correlational analysis was employed. As all scores had been normalized,
it was considered that the assumptions underlying the Pearson product-
moment coefficient of/éorrelation had been met (cf, Guilford, 1965).
Conseqﬁently, correlation coefficients wege computed according to gﬂ

formula (Guilford, 1965, p. 108):

.Factorial structures were analysed for each group according to two - w

methods. ;nitially, factors were derived from each correlation matrix 1

-

by the Centroid method developéd by Thurstone (1947) and outlined by.

~

i
Fruchter (1954). Factors were extracted until the product of the two g
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R |

<
v A

highest loadings on a factor was less than the standard error of zero r

- i

$(Guilford's criterion). When sufficient factors had been extracted to, ’

.

satisfy Guilford's criterioh, the squares. of the factor loadings of each

variable were summed. To provide a more precise estimate of communali-

-

ties than was possible by the unities method, these values were entered

as the diagonal valued in the SSPS computet program PAl, a method of

factoring using principal components. The resulting factors were then

subjected to orthogonal varimaxurotatio?.

s
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RESULTS, oo e ,
A Distribution of Raw Scores oy
N

v -’

As several of the tests used in the present studies were of this

. -

investigator's design and, thus, except for the pilot studies were

untried, an-examination of the distribution of raw scores was undertaken..

AN

Tables 4 and 5 show that for both the_Stoney and Euro-American groups

Eeveral,tests yielded skewed distributions. Consequently, the signifi-
f cance df.the difference between the obtained distribution for each test

and the expected normal ﬂistributlon was assessed by means of Chi—square

P analysis (%T’ET‘Vernon, 1956). Because the distributions of scores ’

5
might reasonably be expected to differ between groups, the Chi—square

.analysis was undertaken for each groungeparately

ISR

.Table 6 indicates that for the Stoney sample the Design Construction

Test, the Attribute Sorting Test, the two Qeasures from the Object Sort-

4

14 "
ing Test, and the three ‘Stone Games ylelded distrib&tions whichdeViated' P

. significantly from the expected normat;distnibution: ,gn addition, the,:
’ :‘, . . « N, I A 4,

distributionsAfor three measures: :Matrices;.Attributé'Similarities, and

concept Verbalization deviated from the expected normal distribution at

N .
»
~ -

. a marginal level of significance.

~
. .

v Further inspection of the data revealed that, of the tests deviat- ,

ing significantly from the expected normal distribution, four (Design , ,

L,

' Construction, Category Width, and Stone Games 1 and 2) werefpositiﬁely ’
“ . . ’ * 104 b \\ N .
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T ‘Table -4 N— - .
N . * . ' P . -
Means; Standard Deviationms, _Median.s',, Modes, and . y .
. 7 . Ranges of Ra% Scores for Stoney Sample . S M
1Y . . \ . - . R
. . ’.____ * ' o L.
- Measu}e ) Meanek .s.d. * - Mediap Mode Range
. T Design i * SN
Construction " 11.24 6.9 9.50 5.00 3 - 21 [30]
cEFT’ - 771 c 4.l 7.00 6.00 2-16 . -
Matrices 5.85  3.8° 5.00 5.00 1-14
‘Memory 38.91 - 8.2 39.50,  45.00 22 - 57
. Attribute v ., -
Sorting - 13.09 2.3 1300 *, 13.00 « 8 =18 .
Attribute ‘ - - S ' 1
Similarities 11.94 3.3 11.50 10.00 6 ~ 19 - : :
. : , & 12.00 . 1
Category Width 2.51 0.8 2.19 2.00 2.0 - 2.9; . 1
) 4.0 - 4.3 [5.5] 4
‘ Level of . ' E ~ 1
Abstraction 0.53 0.3 0.54 1.00 0-1 |
Stone Game 1~ 4.59 . 5.4 . 4.00 1.00 0 -9 [31] j
Stone Game 2 2.21 4.2 1.00 0.00 04 5 [105 23] 1
Stone Game 3 27.59 10.8 33.00.  35.00 0 - 15; 22-35 S |
" Y
L ' Concept d , ) 1
o verbalization 6.50 3.6 6.50 7.0 0-15 |
B [ \; , N N - i
N . J
‘ EI TS
'fo cketed numbers indicate deviant high or low scores. 1
tchildren's Embedded Figures Test . ) J
.. R \ 1




. p .- “Table § -, X ’
Means, Standard Deviations, Medians, Modes, and .
- Ranges of- Raw Scores for Euro-American Sample -
/‘ ‘ ﬁ \ A
Measure . Mean ‘ s.d. Median Mbdg . Range
Design : *
' Construction 14.68 7.0 13.50 12.00 2.~ 25 [30;31] .
CEFT' 8.62 3.7 . 7.50 _ 7.00 3 -17 [21]
. Matrices 11.88 4.5 12.00 .00 2 - 20
: ‘ & 9.00
Memory 45.18 6.9 47.00 47,00 32 - 56 [24]
Attribute .o
Sorting 18.27 2.2 ~18.00 18.00 14 - 23 .
Attribute . A . ) - ‘ ]
Similaritdies . = 17.44 . 1.9 17.50 19000 - 13 - 21 o }
* Category Width 3,58 1.0 3.60 210 2-6 1
s . . ) & 5.00 j
n = N v . 1
Level of. ; ’ . ' !
Abstraction S 0.12 . 0.2 0.00 0.00 0 - .57 [.88] )
' ' i
‘Stone Game 1 7.00 6.5 . 6500 6.00 0 - 15 [36] 1
Stone Géme 2 2.00 4.1 0.00 - 0.00 0 -5; 10-13 )
: ‘ [19] ;
Stone Game 3 18.18  13.0 14.00  32.00 1 -35 |
.. « i
Concept - : : _ |
Verbalization 9.94 3.3 10.00 11.00 3*- 15 ;

~

*
Bracketed numbers indicate deviant high or low scores.

Tchildren's Embedded Figures Test . ’ - '

(/\L/ ’ ' ’ |
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Table 6

Chi-square: Test for Normal Distribut;on
of Raw Scores .for Stoney Sample

Measure Mean /r s.d, Chi? df P
*
| .. ~Design =
a Construction 11.24 6.9 6.50 1 .01
CEFT 7.71 4.1 0.17 1 .70
Matrices 5.85 3.8 5.52 . 2 .08
Memory | - °  38.91 8.2 1.11 3, .80
. N . . . .
Attribute ) . ' \ . )
Sorting . 13.09 2.3 3.96 1 .05
Attribute o ‘ -
Similatities ° 11.94 3.3 ' 3.02 1 .08
Category Width 2.51 . 0.8 5.83 1 .02
Level of .
Abstraction 0.53 0.3 6.99 1 .01
" Stone.Game 1 4.59 5.4 4.08 ! .04
’ Stone Game 2 ° 2.21 4.2 :~74.56 . 1 .04
Stone Game 3 . 27.59 10.8 9.61 . 2 .ol
N “, . K
Concept L o . .
Verbalization &~  6.50 3.6 .4 3.60 1 .06 . o
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skewed. This £ ndiq ndicated that Design Construction was too diffi-

cult for the Stonéy subjects, whereas Stone Games 1 and 2 (negatively

‘scored) were too easy. Moreover, the skewed distribution for Category

Width refléited the tendency of the S:oney children to form groups in
- :
the Object Sorting Test consisting of identity pairs. Many of the

objects used in the test could be construed as being identity pairs;

v

for‘example, a dinner fork and a toy linner fork, and for .the Stoney
subjects there was an overwhelming tendency to group like with 1like.
Hence, for nearly all the Stoqsy subjects, the average number of objects
per group was between 2.0 gnd 3.0.

Scores from Stone Game 3 were bi-modally distributed, with the
predominant mode being negatiyely skewed. For most of the Stoney group,
Stone Game 3 was very difficult;'however, for a very few it was quite.
easy. Level of Abstraction yielded a distribution tending to tri-

modality, with the predominant mode being leptokurtic and situated in

the mi&dle of the range of possible scores, the minor modes being at the

»

-
two extremes.  Hence, although some Stdney children formed no identity

o

pairs, and some formed only identity palrs, the majority grouped approx-

<

imately half of the objects into identity pairs. The Attribute Sorting”

Test xielded a uni-modal leptokurtic distribution which peaked at the

»

_mid-point of the score range. Although the test was suitable in over-

- .

511 diffié&lty level, it failed to discrimihqte sufficiently to yield a

broad range of scores.
As predicted, the distribution of raw scores differed considerably
between the two cultural groups. Tabig 7 ‘shows that, for the Euro-

Américan group, only three méasures yielded distributions deviating from

S




Verbal}zation

Table 7 .
. . '
Chi-square: Test for Normal Distribution
_of Raw Scores for Euro-American Sample
L4
Méasure Mean ~ s.d. Chi” df
\(l
Design e
Construction 14.68 7.0 1.90 1
N v
CEFT 8.62 3.7, 8.57 1
Matrices 11.88 4.5 1.19 1
Memory 45.18 - 6.9 3.14 1
Attribute .
Sorting |, 18.27 . 2.2 7.28, 1
'« Attribute
Similarities »17 .44 1.9 5.66 2
Category Width 3.58 1.0 0.33 2
Le3e1 of
. Abstraction, . 0.12 0.2 3.49 1
Stone Game 1 7.00 6.5 2.24 1
Stone Game 2 2.00 ‘ 4,1 5.49 Uln
5
Stone Game, 3 18.18 . 13.0 2.89 ’1
. -
Concept / ‘ N
9.9 3.3 3.13 1
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the expected normal distribution at the .05 level of significance (as

opposed ‘to seven for, tae Stoney s3 plé). Scores from a further five

measures deviated from the tribution at, a marginal

level of significance.
The tests whose distributions deviated signiificantly, Design
Construction, Attribute Sorting,. and Stone Game 2, all showed evidence
of skewedness. Scores from Attribute Sorting were negatively skewed,
whereas those from the other two tests wer2 positively skewed. Thus,
Design Construction appeared to be too d}fficult for the'Eﬁro-American
eight-year-olds and, Attribute Sorting and SG2 too'e;sy.

In summary, an analysis of the distributions of raw sccres for each

measure for each cultural group revealed that fhree tests ylelded distri-

butions differing significantly from the expected normal distribution
for both samples. Deéign Construction was too difficult for both the
Stoney and Euro-American children, whereas Stone Game 2 was too easy.
Attribute Sorting, which was too'easy for the Euro-American subjects,
was suitable in cyefhll difficulty for the Stoneylchildren, but fajiled
to discriminate adequately individual differences. in addition to the
tests producing significantly deviant distributions %or both groups,

four measures yilelded abnormal.distributions for the Stoney sample only.

~ Once again the distributions tended to be skewed as a result of the

M ~

tests being too easy or difficult.

Parametric statistics zre more rigorous than non-parametric .and,

therefore, it was deemed advantageous to use the former where possible.
In order to correct for the abnormalities in raw score distributions and

to satisfy the assumptions underlying parametric statistics, raw scores « -
: \ . N |
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were normalized to T scores with a mean of- 50 and a standard deviation

of 10. . :

[

Reliability of” Tests

s

Reliability coefficients for six tests were computed according. to
the method of internal-consistency (Anastasi, 1968). Each test was
diQided into comparable haives and the ;wo half-scores obtained for each
subject correlated in accordance with the basic formula for a Pearson o
product-moment coefficient of correlation. Resulting corr?lacion coef-
ficiegts were then ‘corrected for the effects of séortening the test by
means ‘of the Spearman-Brown formula:‘ ‘

f%e corrected’coefficients of reliability are presented in Table 8.

B For the Stoney sample, all reiiaﬁility coefficients were within the
range ?f acceptability, with the highest being r = .89 for Design Con-
struction ;nd the lowest r = .71 for CEFT. For the Eu?o—American group,

Design Cohstruction, CEFT, Matrices, and Memory Test ylelded coefficients .

of r = .83 or higher; however, both Attribute Sorting and Attribute

Similarities yielded only moderately high coefficients, suggesting that
. T
for .this group the measures were nct homogeneous. - \
For six measures it was not possible to undertake an analysis of

internal consistency reliability, and therefore temporal reliability was

assessed by.re-tésting‘IS children chosen randomly from each sample. Re-

s+ 1gators. The results of this analysis are listed 13 Table 9.

N Category Width and Level of Abstraction yielded Ehe highest coef- ,

i ficients of reliéﬁiéity for both groups, Stoney: r = .89 and =..68, ‘
L%

¢

i
testihg took pIacé six months later and was done by the original invest-
|
J
;
1
1
l
3
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Table 8
Internal-Consistency Reliabilities for
Stoney and Euro-American Samples
Test ’ " Stoney* Euro~American*
Design Construction .89 . .88
CEFT . .71 .83
Matrices .89 .83
Memory ) . .82 .83
Attribute Sorting ' . .79 .61
Attribute Similarities . .83 .52
*
N = 34
Table 9
Test—-Retest Reliability Coefficients
for Stoney and Euro-*rican Samples /
. l : y R
Measure Stoney Euro-American
s (N = 15) (N = 15)
Category Width .89 .65
Level of Abstraction .68 .45
Stone Game 1 .44 .25
Stone Game 2 L44 .06
Stone Game 3 -.12 - .03
Concept Verbalization 31 ] .39
[ . : < j
r (13) = .51, p < .05 . -
.

s,

Y

s aa A
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(I

respectively; Euro-American: ‘r = .65 and r = .45, réépectively; with

the Stoney results showing more temporal stabilify. ~The reliability
c;effiéiénts_from the Stone Games were disappointingl& low for both
groups, although once again the Stoney coefficients were élightl;higher.
The temporal instability of the scores from the Stone Games may be due .
in part to the fact that all subjects gemembered having played the games
~ ‘
before. Although the effects of memo:y afe a factor in all test-retest
reliabilities, they appgared to play a dominant role in the tempofal
instability of the Stone Games. In re-testing, it was noted that some
children who ,had done well in the initial testing expressed couniidence
in their knowledge of how to play the game, and then ?iscovered that

they had, in fact, forgotten and began to guess wildly. Others who had

produced a pborer performance in the initial testing could indeed remem-
ber the approach and, thus, in the re-testing solved the problems quite
q;ickly. Hence, for some subjects, their recollections of the correct
approach were correct and there was a corresponding imﬁrovemeht in
score. For others, their recol%ections were erroneous and their perfqr—
mance suffered. Consequéntly, it was tHbuéht that the low reiiability
figures for the Stonngames were due in part to the proactive inhibition

caused by the subjects' recollections of having played the games

.
-

before.

It was thought, hoyever, that although the Stone games did.not
demonstraté temporal stability,.evidence existed to suggest that they
may have been tapping meaninéful abilities at the time of festing.
Resu%rs\f:;m thg Centroid ngtorial analysis showed that, Tor the Stoney
sample, Stone sames 1, 2, and 3 and Concept Verbalization had

" 12b.

3

.

,
T T Y, T TN
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communalities of .35,-.57, .23, and .42, respectively. Similarly,

'

" the four measures had communalities of .48, .26, .55, and .48, respec~-

“

tively, for the European group. Although these. communaljties are not

large and could be spurious, it was considered that, as most of the

" test scores &ielded low correlation coefficients (partly, due to limiting

factors discussed below), the communalities obtained for the four

measures of concept learning were, relative to those from other

« *

variables, moderately high and, therefore, the four measures were
sufficiently related to other variables as to imply construct validity

(cf Anastasi, 1968).

Ial -

In summary, internal consistency reliability coefficients sugges-

ted that, ior the Stoney sample, Design Constfuctioa, CEFT, Matyicés,
Memorv, Attribute Sorting, ani Attribute Similarities were relatively
homogeneous measures. For the Euro-American sample there was some
evidence aof heterogeneify in Attribute Sorting and Attribute Similari- °
ties. Test-retest reliability coefficients computed for the Stoney
group were within the bbhnds of accebtability for Qategory Width and
Level of Abstraétiog; however, coefficients from the measures were

obly moderate for the Euro-Amefican sample. Coefficienté of‘relia&ility
from the Stobe Games were low.for both groups, although on Stone.Games

1 and 2 they ﬂefe appreciably higher for the Stoney sample. 'Evidence &= =

suggested that Ehe low(coefficients were due, in part, to the

[y

proactive inhibition resulting from the SUDJeC’S remembering that
they had played the games before; Further, there was some evidence

from the factorial analysei to suggest construct validity for these

“ — — ——

measures .
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. Testing of Hypotheses

Hypothesis-1 T

.

. ‘As can be seén from Table 10, tperé were no differences, signifi-

cant at the .05 level_of”confidence, between the scores of Stoney males

and Stoney females on any of the variables measured. Therefore, for
the Stoney samble, Hypothesis 1 was confirmed. Table 1l shows that,

yfth the exception of scores from the Memory Test, there were also no

significant sex difﬁerences within the scores from the Euro-American

sample. On the Memory Test, Euro-American females scored higher than

Euro-American males, t (34) = 2.52, p < .05; however, the data gave no
4 ! -

suégestionﬂas to why this difference emerged. R

Hzéothe;lg 2

A coryelation matri%ﬁ;as computed fr;m the s£>($s on all measures N
for each sample. The resﬁiting two matrices were reprdduced as Tables
12 and 13. Before continuiﬁg with the testing of Hypoth ;is 2, it 1is

perhaps advisable to comment in general terms on the s Eg?;cts of

the correlation coefficients obtained. It can readily .be seen from

A}

Tébles 12 and 13 éhat, for both groups, the majority of coefficiénts

-are in -the order of .0l to .20,‘and that even those significant at -the °

.05 level of confidence fall, for the most part, between .33 and .50.

Clearly, then, the amount of variance in the scores of one test that is

~

'.) ok A\ NS4
It is contended, howevery that] limiting facters inherent in the research

explained by scores on ang.}then?'test is quite small and often negligible.

design and instruments partiab%y accounted for.the size of the correla-

~

14

tion coefficientsNObtaineﬁf? f&r example, it was noted previously that

T D T T T

- AR S }

many’of the tests yilelded ske&éd or leptokurtibédistributions and thus

{




Table 10

Analysis of Sex Differences
Within Stoney Sample

Variable

Females
{N=18)
Mean

It

Design
Construction

CEFT
Matrices
Memory

Attribute
Sorting

Attribute
Similarities
LY

Category Width

Level of
“Abstraction

Stone Game 1
Stone Game 2

Stone Game 3

Concept
Verbalization

<
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"Table 11

(23 . N

Analysis of Sex Differences
Within Euro-American Sample

{
Variable Males Females & t ™
(N=16) (N=18)
Mean s.d. Mean s.d.

Design

Construction 48.19 9.1 51.67 10.2, 1.016 .
‘cnﬁ¥ 49.19 8.4 50.72 10.9 0.442

‘Matrices 47.50 9.1 .52:39 9.7 1.460
Helfory * 45.581 10.5 © 53.83 7.4 - 2.528
Attribute . R . , = =
Sorting T- 48.69 10.7 981,11 8.5' 0.715

- Attribute .-
Similarities 50.25 - 8.7 49.78 10.5 0.138.
Category Width 50.75 10.1 49.61 ° 9.5 =  0.330
Level of - . . V . ‘
Abstraction *49.38 7.5 52.06 8.6 0.935

Stone Game 1 50.69 8.4 749,22 7 109 0.423
Stone Game 2 52.63 8.2 49.44 7.3 1.159
Stone Game 3 - 51.56 '8.8 4878 . 10.1 .~ 0.826

Concept ; : ~
Verbaldization T 49.31 9.3 50.28 9.6 0.289

o~

LI T S
“Significant at the..05 level of confidence.
’ : ‘
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Table 12

Correlation Matrix of Scores on All Tests

for the Stoney Sample ,

7

pc ' ceF MaT wmM At ATT oy amsT s61  sez se3 SO

SOR SIHM VERB

Age .09 .26 .12 .95 .18 .18 -.13 .04 .17 -.05 .29 -.05

BSi: © 61* .47 13 .07 .09 .11 .14 .17 .08 -.07 -.07
CEFT - .55 .19 .23 .17 .13 -.01 .31 .30 .04 .10
Matrices - - :47 .46 .49  09--.10 .01 - 31 .36 .39 .
Memory . 310 .48 -.14 -.05 .11 .37 .22 .26
Att. Sort. .74 .08 -.21 -.10 .10 .28 .48
Att. Simil. - . .30 .09 .05 .10 .20 .3%
cgt. Width : .62 .04 -.22 .21 .06
Level Abst. ) A -.23 .13 -.04
Stone Game 1 ’ o .33 ."54 -.06"
Stone Game 2 - —.Q2 .41
Stone Game 3 j - .24

3
-
»

% ) .
Italicized ¢o&fficients significant at .05 level of confidence.

s ' -
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Table 13 *

-

Correlation'Mat:rix of Scores on All Tests

) . for. the Furo-American Sample ! . i e
- DC CEF MAT MEM ggg 2?; " CW' ABST s6L scé' 563 3323
- Age .06 .18 .16 -.12 —.11 .13  .15..05 .20 -.23 -.12 .07
_ Des. % o t ’
- Con. 59" .66 .34_ .52 .43 -.02 .05 -.32 .17 .21 .43
CEFT 47 .32 .37 .15 =-.01 .04 -.04 .16 .07 .06 ot *

- Matrices © 38 .63 .52 .01 .12 .35 .26 04" a4 .
- Memory .3¢ .11 -.03-.35 .17 .02 .20 .08 4
Att. Sort. 61 -.02 .21 .25 .33 -.02 .34 i
Att. Simil. ‘16 .29 .21 .06 -.03 .43 1
Cat. Width - 60 .05 .0l .03 -.13 g
é  Level Absf. <04 .01 -.33 .05 %
_Stone Game 1 . A .30 .35 .30 |
Stone Game 2 s ) .23 .31 _ 1
" Stone Game 3 . .33 | g
; 1
*{t;liciz.ed coefficients significant at .05 level of confidence. %
. . 3
: |

NI
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N

the range and the variance of the obti?;ed scores was small. As

-

Anastasi (1968) has pointed out, such factors will act to reduce the

coefficients of correlation. Similarly, the number of objgcts in each
sample was small and,'more importantly, thgy'répresented a reiatively
homogeneous populétioﬁ in terms' of socio-economic status, gquraphic
location, and scholastic achievement. Again, it is thought that these
factors acted to reduce the wariance in qbtained scores and, thus, the
size of gpe'correlation coefficients (cf Anastasi, 1968). Consequently,
in exaqining the results of testing those hypotheses-ba§éd on the inter=-
relitionships between variables, a coefficient of correlation was
ﬁgﬂ;idered to b; meaningful if: (a) it was of moderaté size relative
to all obtained coefficientf for that sample; and (b) it appeared to

-

have a low probability of having occurred by chance.

<

Returning tolﬂypothesis 2, as predicted, the two measures of field

independence were relatively highly correlated for both samples. For

LS n .
the Stoney group, the correlation coefficient (r (32) = .61) accounted
for 37 per cent of the variance, and was significant at the .0l level o

of Eonfiéence. Similarly, fof the Euro-American sample, the coefficieﬁt

(r (32) = .59) ei}ﬂained 34 per cent aof the varian;e and was alsd sig-
ﬁificant’a; tﬁg .01 level., Furthermore, for the Euro—Ame:ican group;

both measures of field independence explained an apgreciable amount of -
;he variance in the scores from Attribute‘Sorting: Design Construction,

r (32) = .52, p < .01; CEFT, r (32) = .37, p < .05. Only one of the

-

measures, hohever, Design Construction, explained a notable portion of

»

the variance from. scores on Attribute Similarities, r (32) ;= .43, p <

©.01. On the othe} hand, for the Stoney sample, neither measure of field

‘ - »
. N

N
o> . S e
\

o

N

. @
. L IO

.
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n‘between memory and Attribute Similarities

121

. ’ ' - L 2
indepéndence co.atributed to the explanation of the variance in the

scores for Attribute Sorting or Attribuqa,Similarities. Thus, as only

four of the-five postulated relationships between the two measures of,

o — 12

field independence——AfEribute Sorting and -Attribute Similarities--were

.

supported gy the data for the Euro-American sample, and only one of the

five for the Stoney group, Hypothesis 2 was infirmed.

*

Hypothesis 3
Tables 12 and 13 show that, for both cultural groups, the pre&%cted

{nterrelationship between the abilities to perdéive and compare attri-

butes was supported. For the Stoney group, 55 per cent of the variance

was accounted for by the correlation coefficient (r_(32) = ,74) and for,

the Euro-American sample 37 per cent was explained (r (32) = .61). In

both cases the coefficients were signiflcantﬁat the .0Y level of confi-

dence.. Within the Euro-American sample, scores from the Memory Test

?ontributed to the explanation of the varianéé for only Attribute .

Sorting (r (32) = .34, p < .05). Thus, as the expected relaticnship .

did not materialize, for the

Euro-American g;oup,Hypothesis 3 was infirmed. In contrast, within the

Stoney sample, scores from the Memory Test explained an abprebiable part

Sorting and Attribute

r (32) = .31, p < .07; ¢ (32) = .48, p < .01, respect-

of the variance of the scores from both Attribute

Similarities:

Therefore, for the Stoney sample, Hypothesis 3 was confirmed,

« Y

the data_suggesting that the rela

ively.

tionship between memory and the

v

.abilities to perceive and cormpare attributes was stronger in the Stoney

*

sapﬁle than in the Eurd-American.

134 -




Hypothesis 4
Contrary to the predictions, made in Hypothesis 4, for both cultural Ji)

groups, one measure of field independence and the abilities to perceive

[

and compare attributes failed to“contribute to the explanation of the

variance in the scores from Stone Game 1. On the other hand, for each

(1

sample, one measure of field~independence did., For the Stoney group,

“scores on CEFT,.explained 10 per cent of the variance in SG1 and yielded

a coefficient‘ot correlation significant at the .07 level of confidence
(r (32) = 3l) For ‘the Euro-American group, scores from Design Con-

struction explained 1 per cent of the variapce and yielded acoefficient
of correlation significant at the .06 level of confidence (r (32) 32)

Scores from the Matrices also failed to explain the variance in SG1
b3

scores for the Stoney sample; however, for the Euro-Amertean group, 12

-

Fe
per cent of the variance was eXplained by this test (r (32) .35, p < .

.05). As only CEFT was significantly related to SG1 for the Stoney

subjects, and only Design Construction and Matrices were, for the Euro-
A

. Americans, Hypothesis 4 failed to gain support from the data. .

@

Hypothesis 5 . ‘ -

In contrast to the tesnlta obtained for SGl and Matrices, for the
Euro-American group, scores tfom Matrices showed a negligible relatiovu-
ship to scores from Stone'Game 2; whereas for the Stoney sample, scores
from Matrices explained 10 per cent, of the variance in scores from Stone .
Game 2 (r (32) = .31, p < .07). Fot~both groups, scores from SG1 and
SG2 were interrelated with 11 per cent of the variance explained fo; the

Stoney sample (r (32) = .33, p < 05) and 9 per cent for the Euro-Ameri-

can (r (32) = .30, p < .08). As a result, dypotht51s 5 was supported

y




" Attributk Similarrties: r (32) = .43, p < .01, Although for the Stonmey

A
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-

for the Stoney sample, but due to the lack of a significant relationship .
. ~ . i

between Matrices and SG2, was infirmeg for the Euro—Americén group,

]

" .

Hypothesis 6 i -

Pl
' oy
P} )

@

Table 13 shows little support for Hypothesis 6 for the Euro-*Ameri~
) ¢«

.

can group. Of all the predicted significant relationships with perfor-

mance on Stone Game 3, scores from only Level of Abstraction contributed

3

to the explanation of variance (r (32) = -. ) and yielded a coefficient

. I8
of correlation significant at the :05 level fof confidence. Simifarly,

Table 12 shows that scores from only Creativg :Response Martices
explained a notable amount of variance for the Stoney scores on.SG3,

yielding a correlation coefficient of r (32) = .36, P S .05. Hence, for

the Stoney group, performance on SG3 appeared to be telated to general

LY . ] R .
reasoning ability. On €h¢ other hand and contrary to expectation, for

the Euro-American group, those children who were more-perceptually - .

orientated in their reasoning, that is, who were more stimulus ‘bound,
appeared to be more successful on SG3. Consequently, Hypothesis 6

failed to be supported by the data.

Hypothesis 7
The .#4ata showed that, for the Euro—Ameficgn sample, scores from

one measure of field independence (Désign éonstruction), Creative

L4

Response Matrices, Attribute Sorting, and Attribute Similarities contrib-

uted to the explanatioh of the variance in the scores from Concept

»

»

Verbalization; Design Conmstruction: T (32) = .43, E.<'°01; Matrices:

~

r (32) =44, < .01; Attribute SoKting: r (32) = .34, p < .05

* I

sample, scores from Matrices, Attribute Sorting, .and Attribute
. 1 .

-

. . - ,-_j‘
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Similarities contributed to the explanation of the variznce in scores’

on Bncgpt Verbalization (r (32) = .39, p < .05; r (32) = .48, E_< .01;
r (32) = .36, p < .05, respectively), there was no evidence of any sig-

nificant relationship between the ability to verbalize concept: and

fieldfindependence: As the data showed no significant relationship

between CEFT and Concept Verbalization for the Euro-American sample,

4 [

and none between either Design Construction or CEFT and Concept Verbal-

’

ization for the Stoney Group, Hypothesis 7 was infirmed.
. o ) 'gE- ‘ -

The prediction that "fast learners"” on Stone Game 1 would make
> R -

L

fewer errors on SG2 than ‘? "slow learners' was supported. Results

Hypothesis 8 - N

indicated that the'differe e in the number of érrors ade‘ by each g{éyp
on SG2 was sigrificant at the .05 level oﬁ ednfidence, t 44) = 2,015, :
P < .05. On the other hand, the hypothesis that slow learners on SGl -
would make fever errors on SG3 than would fast léérggzg,iaileé‘to ééin

support, t (44) = -0.084, p > .05. Thus, Hypothesis 8 failed to gain

support .from the data.

~

Hypothesis 9

14

|

. o
Table 12 shows that, for the Stoney subjects, performance on the 1
J

i

i

1

1

i

!

3

E

]

)

;

1

1

|

Memory Test explained 14 per cent of the variance in scores from SG2,
. -

r (32) = .37, p < .05, Hypothesis 9 was thus confirmed. .

. ] N

Hypothesis 10
Contrary to prediction, scores neither from the Memory Test nor from
‘Level of Abstraction contributed appreciably to the explanation of the”

variance in the scores from Concept Verbalization for the Stoney sample. j? s

r
N

\ 137
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expla?dé& 17 “‘per cent of the variance in Concépt Verbalization scores’ -

for the Stomey children, r (32) = .41, p < .05. Comsequently, Hypothesis
\ e . ’ )
10 was infirmed. : ‘ © ;

3

Hypbthesis 11

-

As pré&icteq, for the Euro-American sample, perfofmance on Stone
Game 3 was relat;h to performance on Stone Game 1 with the resulting
correlation coefficient accounting for 12 per cent of the variance (r (32)
= .35,-p < .05). A finding inconsistent with the hypothesis, however,
wgs the lack of a significant relationship between perforfjgée on Stomne

Games 2 and 3., Consequently, Hypothesis 11 was not supported bv the data.

Hypothegis 12

Table 12 shows that, for the Euro-American children, performance on
Stone Games 1, 2, and 3 appreciably contributed to the explanation of - “

variance for the scores from Concept Verba%&zation. Scores from SG1

accounted for nine per cent of the variance (r (32) = .30, p < .08),
scores from SG2 accounted for 10 per cent (r (32) = .31, p ¢ .07), and
those from SG3 afcounted for 11 per cent (r (32) = :33; p < .05). Hence, |,

<

Hypothesis 12 was confirmed.

Hypothesis 13 . : L

Table 14 shows that Stone§ children, as predicted, made signifi-

eantly fewer errors on Stone Game 1 than did Euro-American children,

\ 125
* \
A b \ \
Also contrary to expeéctation was the finding that scores from SG2 i
i
|
i
|
|
|
1
1
1
|
;
]
|
]

t (66) = 2.453, p < .05; however, contrary to the hypothesis, no

significant differences emerged betweew the two grqups' scores on SG2.

¢ .
Ed ¢

\:
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- .Analysis of" Between-Group
: in Test Scores

* + 7 Table 14

Differences.

53.88 8.8

Test Stoney Euro-American t
2 (N=34) (N=34)
Mean . s.d Mean * s.d.
Design® 'z
Condtruction 47.41 9.5 52.50 9.8 . 2.141.
CEFT 48.15 10.9 51.68 8.7 1.460
Matrices 44.35 8.0 55.68 8.0 5.747F
Memory 46,29 10.0 53.79 8.6 3.266%
Attribute ‘ g
Sorting 42.62 6.6 57.24 6.7 8.929T
Attribute
Similarities 43.29 8.0 56.62 7-.6 6.928T
' ~
Category Width 42.85 8.8 54.97 8.3 5.770%
5.
Level of >
Abstraction 56.41 7.1 44.12 6.4  7.3617
Stone Game 1 47.09 9.2 52.76 .//9.6 . 2.453"
\ Stone Game 2 51.50 8.4 49.47 8.8 0.959
Stone Game 3 44,68 8.2 4,396%

*
Significant at the

fSignificant at the

€

.01 level of confidgﬁce?

.05 level of confidence.
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Furthermore, inconsistent with the postulate wés‘the finding that, on
CEFT, there was no significant difference between the scores of the two
éultural groups, and that on the Design Constructiom Test,”Memory Test,

and Attribute Sorting Test, all differences were significant but in

favour of the Euro-American sample rather than the Stonéy: Design

L

Construction, t (66)' = 2. 141 p < .05; Memory, t (66) = 3.266, p < .01;

Attribute Sorting, t (66) It can be seen from Table

= 8.929, p < .01.
14 tfiat, with the exception of Attribute Sorting, foxr all tests on which
the Stoney éroup was predicted to excel the Euro-Americans, the differ-
) ence between the means of the two éroups was considerably lower than

the mean group differences on the remaining géqts. Thus, relative to
their overall performance, Stoney children appeared to do better on the
two measures of field independence, the yemory Testz and the_first two

Stone Games, and, therefore, it was considered that some evidence

existed to support Hypothesis 13.
2

Hypothesis 14

As can be seen fiom Table 14 Stoney children placed significantly

,“

fewer objecj}yinto each group on the Object Sorting Test than did the

t (66) = 5.770; p < .0l.

Burasgmericss,

Hypothesis 15 . -
Euro—American performance was superio to Stoney performance on
I\
Matrices, t (66) = 5.747, P < Level of Abstraction, t (66) = 7.361,

[ 4
, B < .01; filarities, t (66) = 6.928, p < .0l; Stone Game 3,

v/

t (66) = 4.396, p < .0l; and Concept Verbalization, t (66) = 2.230, p

< .05. Thus, the research data provided considerable support for

Thus, Hypothesis,14 was infirmed.
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Hypothesis 15. %

ne

) . Factor Analysis

~

-

Results of the Centroid factor analysis for the Stoney sample are
presented in Table 15, and those for the Euro-American sample in Table -
16. For both samples, the first factor to emerge before rotation was a
general factor with all variables except Age, Category Width, Level of
Abstractisn, an& Stone Game 1 (for the Stoney sample) &r Stone bame 3
E (for the Euro-American sample) having significant loadings. Tables 17

[

and 18 give the results of the Principal Components factor analysis for

S the two groups. #n both cases the results from the two methods of
factorial analysié were similar; the differences which did exist were

: $ .
b - most likely due to the artificially high- correlation between Category

T TP T T T Y

Width and Level of Abstraction resulting from the method of scoring the
latter. In the Centroidlanalysig it was possible to reduce arbitrarily

the artificially high correlation before computing the factors.

For both groups, the facto€§/whi€g emerged from the Principal Com- 4

—~—

ponents analyses were subjected‘§9 Varimdx rotation. Table 19 shows

) that, for the Stoney group, the first general factor was broken down

<

into a factor tapping a reasoning ability involving the perception and

.
'
P T Y P O P T o T T

comparison of attrikutes and possibly ve bal mediation. Attribute

1 the highest loadings on the

Sorting and Attribute Similarities

factor, and two measures of concept learning had significant loadings.

- "An additional measurg of concept llearning, Stone Game 2, yieldéd a

-
T TP T T VY

| d
o
w
£
=
e
[2)
>
.
[
7]
ad
h
w
e
[
13
o
Iad
o
Il
o
w
(2}
»
e
0Q
[~
[
R
bl
(2}
w
=}
(o I
- ®
w
T
[ad
=
(1]
(=
(8]
| d
1]
<
o
)
o
rh

confidence. Fac




Concept Verbalization 47 Co

<

* ' - .
Only those values significant at the .05 level of confidence are reported.

*
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‘ \
- Table 15 , '
Centroid Factor Loadings for
- o Stoney’ Sample*
Va;iable _ Factor S
. I. II 111 . Iv o
! ~ ﬂ
' . Age, : -
" Design Construction . .38 . -.44 ~.37
CEFT ' Co .62 ~-.55
. &
Matrices , .78 i .
Memory " .53
Attribute Sorting .67 43 ] ‘
. “Attribute Similarities ) .67 .38 |
Category Width T -.36 -.40 %
‘ Level of Abstragtioﬁs ' ;
Stone Game 1 ) -.47 . i
" Stone Game 2 4200 0 .58 ¢ %
Stone Game 3 ) ~.36 -~ - ; . ]
1
:
|
i
;
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: ’ ~  Table 1€ .( '
Centroid Factof Loadings for
Euro-American Sample*
{ .
Variable R Factor B
< I 11 II1. IV
Age ‘ S -.36
Design Construction 77 ] .
CEFT .52 ’—.42 - .
Matrices : hs .83 i
Memory .33 -.48 ) ]
A;trisute Sorting AT * . .39
‘Attribute Similarities .64 .
Category Width
Level of Abstraction -.56 )
Stone Game 1 .48 .33 .34 )
J ' ‘'Stone Game 2 ) .}é‘ . )
Stone G;Ee 3 - p .63
Concept Verb;iization .53 - s
. .
*Only those values significant at/the .05 level of cogfidence are reported. 1
g ; - |

[
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Principal Components Factor Loadings
for Stoney Sample*

Variable F a c¢c -t o r-
’ NI “ 191 111 *\VI v
Age o~ ‘\ . .48
Design Construction .37 -.56
CEFT 60 .63 ‘ .
Matrices 81
Memory .55 “
Attribﬁte Sorting. .68 ;427
Atffibute.Similanities .71 . 36
Category Width ) . .68 4
| Level of Abstraction L ' .56
Stone Game 1 ' ~.39 .34
‘Stone Game 2 42 .54 40
x ‘Stone Game 3 .34 L
Concept Verbalization .50

L i

* .
Only those values significant at the

-

»

.05 level of confidence are reported.

v
)

\.
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Table 18
/ \ Principal Components Factor Loadings

» for Euro-American Sample*

Variable“ F c t or

‘ I II II1 IV \Y
Age .50
Design Construction .79
CEFT .51 46
Matri:es .84 ’
Memory .41 -.34
Attribute Sorting .76, ¥o-.37
Att;ibute Similarities .61 .37 -
Category Width - .45 .36
Level of Abstraction ’ .75
Stone Game 1° 44 i -.42
Stone Game 2 .34 ) ,
Stone Game 3 -.53 -.40
Concept Verbalization .55 -.35 '

* :
Only those values significant at

~

the .05 level of confidence are reported.

.
-

“a

~

<«

1
i

T I T T T T
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. : ~ " Table 19

. ‘ ’ Rotated Factor Loadings for —
: . Stoney Sample*

Variable F a c t o r-

yd

Ag - , .58
1] LN . Q . .
Design Construction ° .73 :

CEFT .81 v

' Matrices .62 .56 : .

‘ B
- I *

Memory .52
e e " . :

Attribute Sorting .78 -
Attribute Similarities .78 ‘ - %
“ ‘ : |
Category Width , .73 ) !
Level of Abstraction - . .62 ~%
Stone Game 1 , . . .55 . %

. . ) .
Stone Game 2 . [.31] .64 . 1
Stone Game 3 . .36 ) |
‘Concept Verbalization ’ .62 o . C
. D ‘“j
3

* . -
_ Only those yvalues significant at the .05 level of confidence are reported,
_with the excdption of the bracketed velue which achieved. only marginal

significance;p < .08.° ) . '
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factor tables, a spatial reasoning or field independence factor. Both

measures 6f field Ind2pendence had high positive loadings as did
[ - . "
Creative Response Matrices. It should be noted that, in this context,

both the terms "spatial reasoning" and "field independence! are used to

A

_describe these factors. Although Witkip has argued (witkin et al., 1962)

9

that CEFT and Kon Blocks measure field independence, there is séme
-doubt as to whether field indépendence or spatidi reasoning is involved
in the parformance of these tfsks: F. E. Vernon (1969) has péinted out
that much research has shewn that tests of the embedded figures type

and Kohs Blocks are good measures of k or k + g. IA the present studies

it was found that, for both samples, the tests of field independence

loaded on the same factor as Creative Response latrices, which P. E.
[ Y

Vernon (i969) has found to be a good measure of ''g."” Therefore, these

Yoy

factors could be tapping either.of the two constiucts.

.

“Dge to the artificially high correlation between Category Width

~~ and Level of Abstraction, it was decided to consider Factor III as

+ . . = 3
"being am artifact. Factor IV showed a clustering of Stcone Games 1 and

-

2 and was, therefore, considered to reflect concept learning ability.

Tactor V revealed age to be the owly sigunificant loadi@g, and no other

L
T

varizbles appeared to relate to this characteristic.
Rotated factor’loadings for the Euro-American sample are given in

Table 20. Following Varimax rotation,' the unrotated general factor =

broke d.im into a field independence or spatial reasoning factor, with
. i

the highest loadings from Design Construction ‘and CTFT, and additional®
.\ . ) :

loadings from Matrices, emory, and Attribute Sorting. It may appear
13
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~ \ Table 20° \ ,
-, \ . Rotated Factor Loaéings for )
" Euro-American Sémple*~
Variable F a ¢ t r
I II 111 v ’ v
- R v
Age . ) .56
Design.ans£fuction .63 )
’ CEFT | . .72 :
. , Matrices ) ‘ .56 . . .61 ‘ \
. " " Memory (54 L Z
Attribute Sortin; L42 69 .
Attribute Similarizies .71
Category Width .63 .
. L;vel of Abstraction .72 '
Stone Game 1 .59 s ' —
. _Stone Game 2. e ’ .36 . -.35
' Stone Game 3 .72
/ .
Concept Verbaljization 40 . .57 ~~ ,

A . ) ) .
~ Only those values significant at the .05 Level of confidence are reported.

AN . - . Toq

N\
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-

incongruous that the Memory Test should have loaded on 'this factor; -

however, as the stimull were pictoriar and ‘displayed on a large card,

oo

spatial orientation and the abfiity to disembed could be expected to

o

' [
. facilitate performance. Contrary to_expectation, Attribute Similarities,

thought to involve spatial reasoning a field indé¢pendence, did not

show evidence of clustering with these tests.

-

The second rotated factor to emerge showed a clustering of the ..
v’ . . . ) . ’.
) four measures’ of concept learning, and only these measures. * This find-
x

ing was entirely consistent with the hypothesized finding,- arid suggested
that, for the Euro-American-sample, the test materials ifsed in the

present studies led to a concept leérning factor which was, independent
1 . :
of the other abilities measured, such as !!ZId independence, memory,

general intelligence, or attribute percéptiop and comparison._
'As was the case witﬁ the Stoney sample, and for the same reasons,
Factq; III‘wés considered to be an a;tifacf. Factor IV indicatéd that
s a comqoq'ability or abilities weréhinddlved in Attribqte Similarities,
to- Att:jguté Sorting, Matrices, Concept Ve}balization, th D;s;gn Con-
strd?tion. Matriceg wa% coqqidered to involve general reasoning abilif&

and Design Construction to involve sp?tial reasoning or field indepen-
dence. Concept Verbalizatjomn appear;d to tap verbal me@iation or .
labelling,” and ‘it was" thought fhat Aétribute.Sorting anaxAttribute
Similarities tapped the abi;iéies tolperdeive and compare attributes,
*?%spectiégig; In addition, all tests were based on the spapigl presen--
; N . .
tation of stimuli. Thereforé, it'wﬁs considered ,that Factor IV -

reflected an ability comprising spatial reaséning, verbal labelling, and

attribute perception and comparison, which was ‘termed "attribute- '
) ! \ . .
S ) <y i ‘ ; )

L] “ *
N ' “

At




reasoning" ‘for the purpdses of the present studies.
. . - ' _
An age factor wvas,the final one to emerge, 'showing only one other

significant loading, Stone Came 2. SG2 was a reversal shift from SG1

4}

and, therefore, involved verbal wediation. The inverse relaticnship

¢ .
.

Je 0 . . . .
between age and performance on SG2 is thus consistent with other studizs

of reversal shift learning and vertal mediation (see, for zzample.
- 7&' - - i

3 , T T -

o .

Bourne, 1966). A

< ’

In conclusion, for the Stonay sample the results of factorial
analyses sugggsted that an attribute-reasoning factor on vhicn three
R ¢ . .
teasures of ¢oncept learning had notable loadings was the first factour

to eflerge. cpatial reasoning or field independence factor was

observed as a small concept leazining factor involving Stone Gam
. ' .
1 and 2 and a smail age factor. TFor the Euvo-American sample, a ficl

independence or spatial-reasoning factor was the first rotated factor.
! B o A

There was evidence of .a concept learning factor and an attribute-

reasnuing factor; however, with the exception of Concept Verbalization

1oad%ng on both, the two factors ware independeast. 4 smell age factor
X >

was observed on which 8G2 had a negative loading.

t

Strategy Analysis
a .
' ?

Attenmpts to anslyse the subjc.cts6 responces in ters of the strate-

gies posiulated by Bruner (1973) were unsuccessiul. Similgely, it was

not pessible to corpute an index of focussing, such as that used by’

Laughliv (1968, which had &ny more explanatouryg power than 2 score basel
& el “

2 ».
. - - M - ? ~
siuply on the aumi or of errors. A choice wag ronsidered to be a focus-

sing choice if, vhea comparcd with the most recent positive instance,
. . r -

1
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" ) - .
it vielded informatign on a new a2ttribwuwre or value of an attribufe

and thxs altered ouly one actribute or veloe net orevicusly proven

- -, ¢

irrelevant; or, vben more than one attribite was al’e-~ , the instance

.

was.positive. Thcrefore, usin; tlhiese critardia, the test raterials

'alldweé for a maximum of only 13 focuszirg choices. Terther, in

practice it was observed that the minimuwna number of focussing choices

made by any subject was 11. Therefore, not only'wasrthe range iu the
,

absolute number of focussing choices extrerely szall, but the propor-

[}

tion of instgoces tested vhich were focussing choices was a function

of the number-of errors made. For example, Zor the Stoney males on v\

SG1l, the focussing index was inversely ccrrelated with totel numier

of errors made, r (14) = -.9%, p < .01, ,
. e ‘ . :
. In light of the above resulits, subjec:is' responsss s.ere analysed

in terms of the three strzteziec proposed by Denmny (21959). Once 2gain

-
.

r, it was observed that, by uef-nltIOﬁ, str-te w was related to

\ . .

nurber of errors udde; The first strateZzy Tanny (156%) reported was

=4

the fochal Or abstract'strategv, vhereir conclusions once establiched
~

” held for 211 successive instances and were abstract in so far as the
~ 4 ’

-

- cor :luysicn was mainiained. dcsgif the nzture of the stimulus in

succceding instances. In Stone CGames 1 znd 2, it took but two incorrect

w

2]

POSlt ive o

p-n

. ) A . . )
. choices to solve the problen logiecall., given tue initi

.
: -

~ instonce, ard in-$.one Came 3, it required ihree. Therefore, it would

[

- - « ~ - -
3 be cxpected that those sudbjeciy ueing the-formal crrztegy -ould mzke a

. .

. : maxinum of two errors on S.one Gunes 1 and 2, 2nd thr.z ervors on Stone

‘ Cawz 3. Lﬂnver°° v. stbjects foliouving what Derny (19€7) termed a

« . .
7 4, [4

Aruitoxt provided by Eric: -




- énhlysis showed that, as in the ﬁfecediﬁg two dttempts, the qualitative

129

“concrete strategy," who were overly stimulus bound and drew separate

e i

conclusiong from different pieces of information, would be expected ‘to
make far more errors. Further, it follows that subjects who were unable

to solve -the problem, and used what Denny (1969) termed a "non-process-

ing strategy," would make the ‘greatest number of errors. Thus, for the

present test data, at least, the three strategies described by Denny

(1969) would be highly correlated with the total nfmber of errors made.
The third approach taken to examine qualititive differences in
concéptual learning was based on dividing the subjects into two groups:

~

¥

]

. . i

"sudden" learners and ''gradual™ learners. '‘Sudden learners” is a term \
’ i
1

referring to those subjects who, after ?ggzing several hypotheses and A

after making several errors, hit upon the correct hybothesis and solved

.

the task without making further errors. ,'Gradual learners," on the

other hand, is a term referring to those subjects who learned the con-
cebt by association learning and whos? errors yere\distribuged tbfoughout
che profile of instances tested.

For the present analysis, a sudden learner was operationally

defined as any subject whose last six or more consecutive choices ‘were

~ .

cotrrect. All others were considered gradual learners. Results of this

e
~

analysis was significantly correlated with total number of errors. For
the Stoney .group, type of learner correlated w th number of errors, r =

.43, ﬁ < .01, and for the Euro-American groub the gtorrelation was r =

.60, h'a,.Ol. Further support for the hypot@esized lationship between

number of errors and type of learner came from the finding that on SG1,

in which Stoney performance was superior to Euro-American performance,
2 - “1 .




" Chapter 3)‘placed considerab%g:importance on experience with environ>

v -

"140.

there were 19 Stoney sudden learners as compared with'12 Eufb—éﬁéfihan.

By way of contrast, on SG2, for which there was no significarit differ-

ence between the two groups' scores, there were 23 Stoney sudden

learners and 24 Euro-American. Finally, on SG3,‘wherechro-American
!

performance was superior to Sconey; there .were only 8 Stoney sudden .
learners compared with 18 Euro-American. That the distribution of

sudden learners resembled the distribution of scores was tdken as £
o
further evidence of a positive and significant relationship between

(S}

type of. learner and number of errors.

(\0

Consequently, it was concluded that, for the test materials used
in the present studies, and the resulting data, it was not possible to
isolate qualitative differences in response patterns which were indepen-

dent from quantitative assessments of performance.

Discussion

The theoretical framev;ro'a"und.erlying the present 3tudies (see

mentally determined learning situations as a factor in the development

of components of cagnitive structure.. To test this view, a cross-
cultural mechodology was adopted with the subsgquent hypotheses that:
(a) each cultural group would have a profile of strengths and weaknesses
unique to itself, and (b) the relationships bétweenzthe constructs

measured and concept learning ability would differ for each group.

. \

Results from analyses of the distribution of raw scores and reli-
ability data showed that the major dependent variables in the present

studies, those derived from the Stone Games, contained psychometric

ST &
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weaknesses which affected the results of the data analfsis. Although
these problems are limitations which must be kept in mind, it is argued
that they do not negate the results. With respect to the poor témporal
.reliability demonstrated ?y the Stone Games,fit should be: noted that
the-games served as a set éf stimuli in ;n experiment to explore group
differences, and not as a diagnostic test intended to show reliability
over time. Evidence did come to light to suggest these measures had
- both factorial reliability and construct validity. In addition, on
some occasions, the shortcomings of the instruments served to decrease
the likelihood of obtaining significant results. For example, the
inappropriate difffculty levels of Stone Games 2 and 3, the former being
too easy and the latter too difficult, reduced the variance of the test
scores and, therefore, reduced the coefficients of corrélation between

these measures and other variables (cf Anastasi, 1968). Thus, in light

of this limitacion, when significant corrélation'coeffiéienté'emerged,

* -

they were interpreted as being meaningfui.

A Between-group differences in cross-cultural studies are often

ext;emely difficg}g/;a\iﬁtéébrét (cf .Chapter 1) because of the large
number of extraneous variables whi;h can affect test performance, thus
- » distorting the measure of J;rue" ability. Consequenély, it is advisable
. ~ to be judicious in interpreting such scores and to be suspicious in the
- ’
case of large differences between group scores, especiaily when Ehey
aré in favour of the Western subjects in whose cu;ture the tests were
désigned.

1rvine suggested (irvineAQ Sanders,-1972) that one method of double

checking construct validity in cross-cultural studies is to compare the

-




/
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difficulty levels of the test itemé f5r both groups. If the item .
analysis’yields similar results for both groups, Irvine argued, the
test is t;pping the sgme ability or abilities. On the other hand, if
there is considergble discrepancy in the diféicuf&y level of the items,
it could be due tb the test tapping different abilities. Irvine and

Sanders' method (1972), thus, was applied to the test of general intel-

ligence, Creatiive Response Matrices, used in the present studies, The

-

results of thid analysis showed that the difficulty levels of the items

computed for eac ple correlated highly, r (23) = .87, p < .01, thus
suggesting that the test was tappingjthe same abilities for both groups.

Fo}koving from Irvine's argument, i¥ /[should be possible to check the

construct validity of the test battery im tosq by comparing the diffi-

culty~ievels of each test.for each group. For/the prgsent studies, a
difficulty-level index was cémputed for six tests* by dividing the mean
score by the total possible score for that test. Table 21 shows the
results of this, analysis. The difficulty levels of the tests were found
to correlate highly between the tw; groups: r (4) = .87,p< .C5.

The rank order of the tests (from the easiest to the most difficult)
were, for thenStoney<groupf Memory, Attribute Sorting and Attribute
Similarities, Design Conétruction, CEFT, and Matrices; for the Euro-
American sample: Attribute Similariti;é, Memory, Attr;bute éogting,
Matrices, Design Construction, and CEFT.

It was hypothesized that Stoney children would'score,higher on

Design Construction and‘CEFT than would Euro-Americans. On Design
. \

. .

It was not possible to conduct this analysis for the Object Sorting
Test or for the three Stone Games, as there was no maximum possible
score for these tests.

IR Y _.l EPETY R S SN -
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“} ' Table 21 .
‘ Indices of Difficulty Level for Six Y
Tests for Both Cultural Groups : '
[y 7F e -~
Test ) Stoney %uro-American
Design ConsFruc%ion .33 .43
CEFT .31 .34
Matrices 23w .48
' Memory .65 .75
“ I e .
Attribute Sorting .52 .73
’ ¥
,I Attribute Similarities .52 .76
: }Mean\ .43 © .58

Standard Deviation .15 : .17
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‘Construq;kon, however, Euro-Americans wete found to out-perform Stoney
children,_and on CEFT theEe was no siznificant differeéce befween the
scores of the ;wo groups. -Based on tHese resulté, the hypothesis was’
infirméd; howgver, the rank order of difficulty levels“for tests in the
battery suggested that, from a within-group analysis, Sfbngy children
found the two field indepepdence tests to be easier than did thé Euro-
Americans. ¢« It is also worth noting that, for the Stoney‘groqp, the
two tests weré‘easier_than Matrices; whereas for the Euro-American
sample, the opposite was true. Similarly, as_Tablg }4‘showed, the
difference b;tween the mean scores for the two groups w;s considerably
smaller for Design Construction anq QEFT than for most othﬁ& tests,
suggesting, therefore, that Stoney children found these to be among the
easiest of the tests in tgz.battery. Although there was no evidence to
suggest that Stoney performance on tests of field independence was

superior to Euro-American, theré was some suggestion that such tests

were easier for the Stoney children, relative to the rest of the test

battery, than'they were for the Euro-American samplg. . N
Scores from the Mémory Test and the Attribute Sorting Tgst also -
failed to confirm the hypothesis that Stoney perforﬁance:would be '
superior on these two measures. As was the case‘with the tests of
field independe;cé, both the rank order of difficulty le;els and the
size of the dif{erence between the group means suggested that Stoney
children may have found the Memory Test relatively easier than did the
Euro-Anmerican subjects. On the other hand, there was little eviden;;

to supportrthe'same conclusion for thg\§§t¥ibute Sorting Test. The

rank order of difficulty levels for the tests showed little différence




L . . . . 5. .
in the position of Attribute Sorting for the two groups " and, the differ-

ence in the mean scores for the groups was largest for this test. The

-

tables of rotatad factofe (Tables 19 and 20) showed that, whereas for

~

both groups Attribute Sorting clustered with teste involving reasoning,
for the Euro-American sample there was an additional loading for this

[ : .
test on a spatial-perceptual factor. In generating the hypotheses, it

was thought that Attribute Sorting would primarily tap spatial-percep-
tual ability and that Stoney children would demonstrate superiority in
this ability. Results from the fecto}ial analyses, however, indicated
that Attribute Sorting tapped'reasoning and possible verbal-mediational
ability for both groups, and that spatial perception was involved for

only the Euro-Americans. As it was expected that Stoney subjects would

do less well on tests of reasoning and verbal mediafion, the obtained

‘

z

resulbts are not surprising.

Based on the mean number of errors made, it was found that the’
rank order of difficulty for the three Stone Games was the same for

both groups; that is to say, (from easiest to most difficult): SG2,

N

SGi, and SG3. Furthermore, as hypothe51zed Stoney children made\\

significantly fewer errors on SGl t dfd Euro-Americans. As SGl} .

~

involved a copj t based on # spatial presentation of

stimulus piecgs in '1ch the aﬁility to disembed would be an asset /it
was expected that Stoney children would make fewer errors than would
Euro-Americans. Results suggested that the prediction was correct. For

the Stoney sample, "SG1 clustered with the field 1ndependence measures,

-

whereas for <he Euro—American group, it was associated with general

reasoning rather than field independence. The argument that Stoney ,

3
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children would be more field fﬁdependent than Euro-Americans, and that .
field indepeédenéé would facilitate performance on SGl, thus gained
some support from the data. R

Contrary to the postulate, on Stone Game 2, no significant differ-
ences in scores were opserved and, therefore, the h&pqthesis was
infirmed. Once again, however, the difference between the means of the
two groups was~§malle;t for this test than for any othg;. Thus, there
was an indication that Stoney children may have ‘performed better on :

this test, relatively speaking, than did the Eur?-American subjects.

. As eagpected3 for both groups the tables of rotated facto€§ showed that

Sggne Game 2 was closely related to Stone Game 1. It is intefesting to

K note that,'fér the Stoney group, SG1 (the original learning task) and

-
. SG2 (the reversal shift) were the only measures to suggest a concept

learning factor. Thus, Stone Game 3, the non-reversal shif=, and ‘
concept verbalization did not appear to tap the same abilities. On the

L]
other hand,for the Euro-American group, there was evidence to suggest

that the original concept learning task and the non-reversal shift were

. Tﬁe theoretical model presented in Figure I suggested that the

~ -

» concept learning measures w&uld be highly inter-related, thus showing

.

evidence of what might be termed a ¢oncept learning factor. Table 20

indicated that, for the Euro-American sample, the data analysis yielded

support for the model, as all three Stone Games and Concept Ve<baliza- L

tion loaded on the same factor. By way of conctrast, for the Stoney o

.

subjects, oply Stone Games 1 and 2 showed significant loadings -on a

factér, which could be considered to reflect concept learning. Stone

4

i
more closely related than were théﬂb}iginal task and the reversal shift. . J
|
|
|
|
|
|
4‘
j
i
i
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)
Game 3 and Concept Verbalization showed signs'of clustering with
spatial-type reasoning tests on which Attribute Sorting and Attribute
. .. K
Similarities had the highest loadings. Wiwh so few variables, little

overlap, and only one or two marker tests, it was expected that diffi-

culties would arise in identifying the resulting factors. Nonetheless,

—~

. the results indicated with sprprising clarity that, for the Euro-

~

.

American children, the fourameasures derived from the Stone Game did,
indeed appear to tap a unitary ability, termed "concept learning"'
whereas, for the Stoney group, at least two abilities were tapped by the
four measures: 'concept learning," a spatial reasoning factor involving
attribute perception and reasoning, and possibly a verbal-mediational’
.ability. | ‘ . ‘

The theoretical framework also postulated that conceptual learning

~

would be related to the§ab1lit1es to perceive and compare attributes

and to the cognitive style variable, fieldoindependence. With respect
to the former, the above findings indicated that, for the Stoney sample,
both Stone Game 3 and Concept Verbalization tapped an ability or set of
abilities similar to those tapped by Attribute Sorting and Attribute
Similarities; whereas for the Euro-American group, all concept learning
measures tapped a‘common and unique ability or set of abilities. Aiﬁ
though evidence emerged from the correlation matrices (Tables 12 and 13)
to show that, for both cultural groups, the abiliti s to percelve and
compare attributes:were significantl; related to the ability to verbal-

jze the concepts in the three Stone Games, varimax rotation showed that,
. kel

for the Euro-American sample, even Concept Verbalization had more
<

variance in common with the three Stone Games than it had with Attribuui

160 - S
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Sorting or Attribute Similarities.

Py

!

* Neither the correlation matrices nor the tables of rotated fagtors
. ) gave any support to the postulate that field independence, the cognitive

.

style variable, would be an underlying factor iq the ability to learn

-

concepts. Unrotated factors determinfd b§ both the centroid and the - ‘.
. frincipal componénfs methods suégested that, for the Stoney group,
wperformance on SEone Game 1 was related to performance on the two meas-
ures of field depenéznce; however, 'this was the only suggestion of a
yelationship between field independence and concept learning.
Field independénce was further predicted by the model to be related
to the abilities to perceive agd compare attributes. The correlational

analyses showed that, for the Euro-American sample, the prediction was

confirmed, as three of the fou; corretation coefficients resulting frdﬁ&

the two measures of fielddindépendence and the two attribute measures
- > were significant at the .05 level. For the Stoney children, on the
other hand, none of the four coefficients was.significant and, there-

fore, the hypothesis was infirmed... Following Varimax rotation, a

& N

spatial reasoning or f}eLd independence factor emerged for the Euro-

American sample on which Attribute Sorting had a significant loading;

. # .
however, Attribute So:sting also lqued with Attribute Similarities on a
factor‘appearing to tap an ability to perceive and compare attributes.

By way of contrast, while Varimax rotation produced a field independence‘

or spatial reasoning factor for the Stonev group, neither Attribute
Sorting nor Attribute Simiiaritieé had a significant loading on 1it. ) .

Instead, both measures clustered with tests involving an ability to

»
-

‘perceive and compare attributes. Thus, for the Euro-Americarn sample,

. -




.results showed that, for the Euro-American group, while Memory Test
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s
there was evidence to support the contention that field independence .-

«
.

related to the‘abilities to perceive and compare attriButes, particu-
larly the perception of attributes.l For the Stoney group, however, no
evidence was observed of a relationship between attriﬂute‘perception
and comparison and field independence. (

One cultural difference expeéted to emerge was the larger role

played by memosz in problem solving for tﬁ; Stoney sample. Tndeed,

loaded on a rotated factor, which appeared to rgflecttspafial reasoning
or field independence, it was not related to either coﬁéept reasoning
or the abilities to perceive and Compare atEributeé. For the Stoney
sample, on the other hand, Memory Te§t loaded on a rotated factor which

tapped an ability to perceive and compare attributes.and on which three

_played a larger role in concept learning and in the perceptioﬁ and

measures of concept learning had significant or rearly significant

loadings. Thus, the results of the data analysis suggested that memory

comparison of attributes for the Stoney children ;hén it did for the

s

Euro-Americans.

-
.

In summary, it was expected that each cultural group would have a

profile of strengths and weaknesses unique to itself, and that the

relationships between the constructs measured and concept learning
ability would differ for each group. Results demonstrated that Stoney

children were sﬁperior on Stone Game 1, and-suggested further that they

may havé, relatively speaking; been superior on Stone Game 2, the

N [
Memory Test, and on the two measures of field independence. 1In contrast,

Euro-American children were shown by the test results to be superior on

-~ ~ . »

--.',-1. .8.6'}..
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Stone Game 3, Concept Verbalization, Creative Response Matrices, and

LN
.

the two measures of attribute percéption and comparison. It was further

1

evidenced that the reasons for the observed differences in strengths
_and weaknesses in test performance lay in the differéent profile of

N abilities subsumed by the test battery for each cultural group. Results .

also indicated that th? four measures of concept learning tapped a

common ability or abilities for the Euro-Anerican sample, but tapped at -
/‘

least two relatively independent abilities for the Stoney group. One B
ofitﬁqéé'two abilities appeared to be an ability té perceive aﬁd com-
.;are attributes. Finally, there.was gvidence to suggest that, for the
Stoney group, ﬁemory played a gréatef role in problem solving than was
"the case for the E;ro—American sample. . )
Hence, the results from the present research appeared to coincide

3

with those of other current cross-cultural studies. The suggestion that

Stoney Indian children, coming from communities having a more loosely

knit social structure and homes fostering autonomous functioning were
N , ' more differentiated than Euro-American children from communities having s
a tight social structure and from homes placing less emphasis on indep-

V

endence, 1s consistent with the fi%%ings of. other cross-cultural studies
‘of differentiation (cf. Witkin and Berry, 1975). Similarly, the

. different patterning of abilities found in the two samples is compatible

with other cross-cultural factor analytic studies which have sh?wed that,
in different cultures, psychological tests‘maf well tap.different
abilities,(cf. é. E. Vernon, 1969; Ord, i970; MacArthur, 1973). Finally,
that Stoney children weée inclin;;'to make greater use of memory in

4

problem-solving than Euro-Americans is a finding akin to Jensen's

™
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(1973) observation, based on mean group differences, that American
Negroes were relatively superior on rote or associative learning tasks,

and, indeed, showed a dislike for conceptual learning tasks.
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CHAPTER 6 O -
b N

v “ N

ONCLUSION, LIMITATIONS, AND IMPLICATIONS

Conclusion

The theoretical framework described in Chapter 3 postulated the ,
development of dynamic cognitive structure as a result of interactions
between learning experieﬁces generated by éhe environment, batterns of
sociglization, and\culturé, and éenetic pre-dispositions; all mediated
by individually differing interéening variables such as personality,
neurological, physiological, and cognitive style factors. Furtner, it
was envisaged that througﬁ interactions bétweea’the basic components of
cognitive structure (such as visual mechanisms, memory, and the orient-
ing reflex) and perceptual learning, particularly discrimination and

~

synthesis learning, perceptual schemata would be developed. The écheq—

ata, in turn interacting with botﬁ perceptual an& verbal associative

learning éxperiences, would lead to the development oﬁlthe skills of B i

attribufe perception and synthesis. Moreover, it was considered that .o |
these skills would develop more quickly for the analytic child due to

‘his increased ability to diéembed'attribuéés froms complex stimulus .

, patterns. Attribute pergepti;n'anq‘synthesis and the process of
labelling were seen, therefore, as facilitating the development of
attribute names and conceptual rules, both necessary ingredients for

T
concept learning to take place,

?

T T T T Ty ST

Consistent with the theoretical framework, it was hypothesized that,

. . 152 L~ .
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forta sample of EurofAmerican eight—year—olds, performance on measures
of field indepenﬁence would correlate highly with performance on tests
tapping the abilities to perceive and compare attributes, and that
perf;rmance on four measures of concept learning would correlate signif-
icantly with performance on measures of field independendé, attribute .

perception and comparison, and general reasoning ability (as‘usasured

o~
~.

by a spatially—o;ientated test).

As the theoretical model {cf Figure 1) assumed that eco-culitural

-

factors play an important role in cognitive development, cultural diff-

erences were expected to appear in the pfesent studies. It was postu-

lated that memory would play a more ortant role in concept learning

for the Stoney Indian children than for the Euro-American, and that the

four measures of concept learning would be more highly inter- correlated
for the Euro-American chlldren, reflecting a more unitary ab111t} or set

of abilities. Furthermore, from the scores on all tests, a pattetn of

. ~
°
~ ~

abilities unique to each cultural group was expected to emenge.

Results of the data analysis produced .support for many aspects of

the general model for Euro-Américan s;bjects. The two measures of field .
independence were found to be significantly correlated with the ability

. \ - ~
to perceive attributes; and the table of rotated factors (Table 20) gave

) A ne . - -
further evidence of clustering between Design Construction, CEFT, and

Attribute Sorting. Attribute Similarities, on the other hand, appeared
to reflect reasoning abilities rather than field independence. Perfor-
mance on Stone Games 1, 2, and 3 was ﬁbt related to-either of the two

' B

measures _of field independence; hoyewqr, Concept Verbalization was >

significantly correlated with Design Construction and the abilities to

166 -~
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perceive and compare attributes. Concept Verbalization was also related
to performance on Stone Games 1, 2, and 3, and thus the ability to ver-
balize conéepts appeared to be a function of both the ability to learn
. i .

concepts and the abilities to perceive (disembed) and synthesize attri-

butes. Contrary to expectation, general reasoning ability had little

influence on concept learning.
As hypothesized, cultural differences were observed from responses
to the test battery. The four measures of concept learning showed
considerable evidence of clustering, reflecting a homogeneous ability or
set of abilities, for the Euro-American sample. For the Stoney group,
hgyéver, results suggested that more than one ability or set of abflities

was involved. Performance on two Stone Games and on Concept verbaliza-
. NS

tion was related to the‘abilities to perceive and compare attributes,
memory, and general reasoning ability. In addition, two Stone Games
loaded on a ;epaééte factor suggesting that, ;mong Stoney Indians, a
specific "concept le;rning" ability wa; involved in some learning tasks
(or in parts of all concept learning); whergas in other tasks (or parts
of tasks) gengral reasoning, verbal labelling, and attribute perception

N -
and synthesis were involved.

Further evidence of cultural differences came from the results
showing that memory played a greater role in general problem=solving and

conceptual learning for the Stoney children than for the Euro-Americans.

in concept learning for the Stoney children and was also associated with

. ;
the abilities to perceive and compare attributes. For thg)Euro-Amerianr
E2% \'\ p? -

The table of rotated factors (Table 19) revealed that memory was a factor !
‘ j
:

. ;
- J

children, however, memory was related neither to the abilitlies to 1
1

|

i
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perceive and égmpare attributes nor to the measures of concepg learning.
- Instead, it was related to a spatial reasoning or' field inaepeQdence
factor as might be expected consideriag that the stimuli were pictorial.
There was suggestive, if not unequivocal, evidence to indicate two
distinct patterns of abilities for the two groups. Stonéy children did
better on Stone Game 1, and appeared to do relatively‘better on Stone
Game 2, and on the two measures of f{eld independence and the Memory
Test; Euro-American children excelled on the remaining seven measures.
Other studies (for example, Berry, 1966a, 19?&; P. E. Vernon, 1969) have
shown‘that North American natives, particuLgrly Eskimos, Eénd\io be
superior on tasks involving spatial abilities. F;rther it is usually
considered that people whose language and history is oral have more
highly developed abilities to perceive, store, and retrieve informaﬁiod;
thus, the above findings appeared to be consistent with those of other
studies. Of the four measures of concept learfiing, Stone Games 1 and 2
were most conducive to successful S:oney performance, perhaps because
the deductions were to be drawn from stimuli and attribu;es which were

spatially rather than verbally orientated. Concept Verbalization, on

the other hand, involved a verbal ability or set of abilities and Stone
Game 3, being a non-reversal shift from SG1 and SG2, involved an addit-
ioﬁal ;easoning component not found in the first two Stone Games. The

fact that Matrices produced a significant coefficient 6f corr;lation

with only one of the three Stone Games, SG3, supports this argument.

.

All of the tests on which Euro-American performance was most markedly

superior appeared to involve verbal labelling and/or verbal reasoning

abilities. Consequently, Euro-American superiorityk ou these measures




was also consistent with the.findings from other studies (for example,
P. E. Vernon, 1969).

One of the goals of the present studies was to undertake a quali-

tative analysis of concept learning by examining the strategies used in

concept learning. In this regard, the present studies failed. No
method could be found to analyse\QEEjects' choices on Stone Games
and 3 which would yield info;ﬁation differing from the results of
quantitative analyses. Although part of the pf9bfgg‘;§y.§ith the
materials used in the concept iearning tasks, it is difficult to see how

information about the subject's strategy Tould be obtained, with any L
degree of certainty, without,using self-report techniques. Needless to

say, this would be a most difficult task with Stoney Indian children.

~

Limitations

The present studies, like most sach works, containéd a plethora
of limiting factors wﬁich must be considered when intefpreting the
results. For example, the Stoney Indian sgmple cannot be taken as being
representative of the entire Indian populagion, nor can the Canmore and

Exshaw Euro-American children be taken as representative of the total .

Euro-American population. The latter group was probably more represen-
tative than-the former, b@wever. ,Pursuant to limitations in the sampling
is the argument that two group studies are not broad enough to show a

) e

range of cultural differences in human behaviour. In other words,

1

unlike the groups used in controlled expgriménts, cultural groups differ

~ . ' - . .
= on a large number of variables, most of which are unknown to the
. .

‘researcher. Thus, the more cultures sampled, the easier it is to define

~
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the nature of the continuum or continua being studied. The preseut ’
studies used only two greours and consequently could not well define the v

continua in question.

In addition to those arising from sampling techniques, limitations

.

emerged as a result of the performance of the test battery. As nofed

N )
earlier, many of the insiruments‘yielded distributions which deviated
significantlf'from a normal distribution. Most abnormal distributions
were skewed, as a result of tests being too difficult or too easy and
thus having ina%equate base lines or ceilings. The subsqquen% reduc-
tion in score variance would serve to reduce the size of the correlation
—cqefficient eaccging from that test and any other meagure, A few
measures y.elded poor reliability data, sﬁggesffng,,in some cééeé, that
the tests were hcterogeneous or, in other caées,~that tge tests lacked
temporal stzbility. Most disturbing was the lack of adequate reliability
data for tiie Stone Games, although it can reasonably be argued that sets
of stimulj used as experiments need not demonstrate tehporal stability,
and that the results of the factorial analyses suggested factori-l
reliability for these measures.

Relaied to the subject of rclfability 45 test validity. It w3s not
postible to establish the'va]idity of the various measures usad, and ars
several of the:instrumcnps had not had prior use in experiment:! situs-
tions, this could te censtru~d as being @ ma‘or weakness. On the péher:
tand, there was evidence 05 “actorial validity for most‘of the novel
measures. Artribute Similarities and Attribute Sorting wer: h;éhly
S : . '
inter-corrclated and showed signs of clustering both with clher spatial
%;sks and with the test of genoral\reasonxngt Similarly, .ie §wur

. . . S \

N

N T




measures of conzept learning for the Euro-American group (omly two for
the Stonéys), loaded on an ipdépendent factor showing gbat the four
ﬁéasureg had a considerable amount of variance in common and were inde-
pendent from the other abilities such’as genefél intelligence, memory,
or spatial geaéoniné. Thus, factorial validity was imputed for most of

the novel measures, although more rigorous validity data were not

available to confirm these interpretations.
In cross-cultural testing there is always the problem of cultural-

é
fairness in the design, scoring, and administration of the tests. While

[3

the notion of culture—free testing bas, for the most part, been abandcmned
in favour of the more reasonable goal of culture-reduced tests, it is

the desire of most cross-cultural investigators to minimize, as much as

4

possible, the extraneous factors 'which distort the assessment of "trye

abiltty." 1In designing tests for the present studies, every attempt was

made to follow the guidelines for adapting tests to the cultural setting; -

-

however, results suggesting evidence of cultural bias and experience in

i

administering the tests aroused suspicions that perhaps extrapeous non- ~

~

cognitive variables were still influencing test performance.
Results from the factorial analyses indicated that several tests

\“\(including, for the Stoney group, two measures of concept learning)

- -t ~

clustered around a reasoning ability which included the abilities to

perceive and compare attributes and verbal mediation. Yet, unfortunately,

no pureiy verbal measure was included in the battery and, therefore, it o=
- ( ~

was not poséible to partial out that variance in test scores resulting

from solely verbal ability. Furthermore, to overcome this problem as o -

most of the .Stoney children spoke little English, it would have been




[N

: -
necessary to gain some measure of verbal ability in Stomey. This, .

~ perhaps the major limitation of the present studies, underscores Ortar's

) - -

(1963) podnt that until the grammar, syntax, and vocabulary of perfor-
mance tests are understood, it is preferable to use verbal measuree
(for which this iAformation presumably exists).

As discussed previously, Irvine (1972) suggested a method for
checking Fhe coustruct validity of tests used cress—culturally. When
this method was applied &0 the results from Creative Response Matyiees,
the test appeared to have tapped the same abilities for both groups.
Furthermore, Irvine's metaod was extrapolated to examine the construct
validity of the test battery for each cultural group. It was found that
the difficulty levels ier eaeh'test correlated highly fgr each group
and it was therefore concluded that the battery tapped similar infelleet—
uval processes for each sample.

Cole has mainfained (Cole et al., 1971) that the cross-cultiral

researcher should be able to find tasks on which the non-Western subject

-

)

excels, as well as those on which the Western suB}ect shows a superior
performance, before making comments about cultural differences in
abilities. This writer (investigator) is in agreement, for, if environ-
mgnfal demaﬁas play a role ia shaping cognitive develqpment, each
cultural éroap should have certain tasks it perfotms best., Therefore, it
was encouraging to note that on Stone Game 1 (and perﬁaﬁgsen SG2) Stoney
performance surpassed\ﬁuro—American; whereas on SG3 the opposite was
true. This finding waa‘takea as further e;idence that at least parts of

the test battery were culturally fair. i .

From experience gained in administering the tests to the Stoney

. 172
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children came the suspicion that their verbal reticence and general sHy—
ness might bé having a detrimental‘effect on their test performance.
Steps were taken to reduce this problem by using a female examiner, with
wihom the Ehildreq appeared to be more comfortable, on those tests most
likely to be prejudiced by shyness: however, it caﬁnot be claimed

without fear of contradiction that the, entering-behaviour of the two

cultural groups was equal. On the contrary, this in&estigator is more

inclined to believe that Stoney performance was impaired by the unfam-
i}iaritx of the examiners and the testing situation.

Many of the results from the present studies were derived from the
f;ctorial analyses. With few subjects, little overlap, and as few

marker tests as were employed, these resultsmust be considered only

.

tentative and exploratory. Under these conditions, it is difficult to
obtain factors which are readily interpreted, and which reflect recog-
nizable configurations of .abilities (Fruchter, 1954). Furthermore,

although the major factors will emerge, these do not usually break down

»

into smaller group factor§ under such circu@gﬁances. It was primarily
for these reasons that estimates of the relative difficulty level for

each test and for each group were calculated from the rank order of

¢

difficulty levels rather than by means of factor scores. Although the

latter is more customary, it was felt that with the above limitations, °
- .
factor scores would not be particularly‘meaningful. '

- ~

Iﬁplications

. (-
F ’

_ Béing an exploratory study. replete with the limitations discussed

v
-

ébobe, the present studies contaihed more implications for future #\ )

'
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research th2n for cducational practice. For the developer of curricula
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aad the plaue.r of lacstruclional strategizs, the maest educationally
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signiiicant result was the suggestion that concept .learning is, for

Euro-American chileren, a reasonably unique configuration »f abilities;-

vhereas for Stoney ladian children, verbal mediational aud reascning
abitities mud tpe abilities to perceive and compare attributes are also

involved. Also noteworthy was the Findiog that Staney children tended

.

te malke a greater vse of wrenory 1a probiem solving (han did Luro-Amer acae

children. JTn addition, the &Stoney sample apneaced to do relatively

€ ’

butter on spatial tasks thuan ou verbal® sugpesting tlat incressed use

- ¢
should be made of spacially-presentad rather than verbally-presented
1

wateoial.

Tn discrssing the limitatjons ef the prescut gtucies, It wus ner-
tircned thace ne method existed for cstimgting the amount of~variance‘iv
seores dve to parely verbal-type abilaties. This hecomes, therefore,
an ob.sous area for future researcn dand, indeed, ar mportant one in
the deliucation of cultural differerces ir covcept earning. Foriher-

nove, thr_unescion is raisad whether diifeceaces between the Slouwey and

Inglish languages facilitate or impede concept learning or rc.ated
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& cf the groups. The velelion-:ip betuwcen 1qngua§c
a;d Lhoubﬂt has pu:zied pivchoiogists four ceveral decades {(cf Chapier 1)
cud adaittedly few aaswers have bcen gleaned. Neveriheless, the resuits .
oj the precent studics are a reminder Qpat information about culture and
copnition may Ledl b ;cia:d'ifom that quariec.s

In spite o0 the 1 biaws with scose dier=butigns and reliability

' ¢
dota, the reswets oo the factorisgl analyses supgested thal Socne Ganes *
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otential as a means of assessing concepE learning ability. It was

. have p

‘found in administering the tests that both Stoney and Euro-American,

children enjoyed playing the games, and, as mentioned previously, it was

e Ston2 Cames, Stoney subjects excelled’

.

encouraging-to note that on som

whereas on others, Euro-Americans praduced the supe?ior performance.

Although only three concepts were involved in the present research, the

potential exists to make as many Stone Games as is necessary to include

every type of concept and conceptual rule presently known. This would

allow investigators to explore cultural differences in the relative

" difficulty of certain types of concepts and to examine how underlying

abilities relate to concepts of low, moderate, and high difficulty levels.

_ In light of the fact that collecting 48 stones of the same size and

.shape is not an altogether easy task (not to mention the problems ir

AN
transporting a complete set of Stone Cames), it is suggested that several

"design chapges" be made. This writer (investigator) plans to pursue

the problemjin the future.

The present studies were designed to be exploratory and -therefore

»

the most obvious suggestion for future research is to replicate the

studies w1th other cultural groups (overcoming some of the present weak-
—

nesses) and to expana the study by using more subjects from each group

>

and more everlapping.tests in an attempt to define more clearly some of

the underlying factors. 1In adqition, using subjects in different age

ranges would allow investigators to explore cultural differences 1in

-

developmental changes in concept learning.

Initially, the questions were asked: do abilities such as those

described in Chapter 3 influence concept learning, and do cultural
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differences exist in the relationship of these‘abilitiés to concept
may be, suggest partial confirmation for the former question and an

to recommend further work with both the model and with some of the’

instruments developed to test various aspects of the mieel.

learning? The results from the present studies, tentative though they

affirmative answer to the latter. Thus, sufficient support was found
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T : . Presentation Card
” ) v .
cow ’ car apple .
. . pumpkin hen boy
! . R ‘ :, . ’, 4 i
squirrel cup and saucer - house \ %
‘ ‘ . e ) :
pipe in ashtray lion i rabbit i
. » ’ ) . ’ i
/ girl dog bird . E
!
' :
tree bed chair } :
- ' ’ . i
lamp bike
- T ~ . ;
‘ ) S % ‘ [ '
. Test Card . ,
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. ple -+ _ boy cow , dear ) |
» ' e 0. ¢ J — ;
) car hen' rabbit desk :
, X :
Cey apple ! _bike ’ aeroplane chair
* pumpkin unkbrella squirrel girl
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- watch ‘ bed kettle fire )
zebra . house telephone bird ;
‘ L ]
! sock ) dog * ink-bottle milk carton
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APPENDIX C

Attribute Sorting Test Examples
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*Examples of Items Used in
- Attribute Sorting Test .

v - practice Item 2

|
© 2 large red stones )

1 x
.

2 small red stones . >

- N '

2 large black stones

2 gmall ‘black stones - )

Test Item C )

.

- \ 3 black crossés on fed block’

-

3 white circles on red block ) ¢
2 black circles on red block -

2 white crosses on red block
Test Item D R
\ N . -

dot outside of rectangle on white card

dot inside of rectangle on whitehcard

’

dot outside of circle on white card ' _

dot inside of circle on white card, { C L

-

- N .
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APPENDIX D
Attribute Similarities Test Examples
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Examples of Items Used in
Attribute Similarities Test

Practice-Series - . .

Item 1. Large -ed stoné and small red stone

Item 2. Small black stone and small red stone .

Test Series B .

Item 1. 2 white croggés on red block and 3 white dots on red“block

Item 2. 3 black dots on red block and 2 white dots on red block

3 white dots on block and 3 black crosses on red block

Item 3.

Test Series C *

Item 1. dot irside rectangle on card and dot outside rectangle on card

-
- N

Item 2. dot inside reétahgle on card and dot inside circle on card

1 . v . ¢
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Object Sorting Test List
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1 orange
£ ° 1 apple
. 2 pens
2 yellow pencils
1 yellow plastic bolt
1 yelYow plastic nut
1 pair pliers
1 white candle
‘ . 1 réd candle
2 nails
1 piece of chalk
1 piece of paéer

1 piece wood with nail in it

] ‘ 4

.t
.
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List of Objects Used in
Object Sorting Test

5 L4

1,red plastic apple
1 toy fork

1 toy knife

1 toy spoon

1 cigar

1 cigarette

1 book of matches

1 smo%ing pipe . -
1 screwdriver

1 toy hammer

2 forks

1 spoon

1 red ball ‘

-\
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